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THE FIRST LANDPALI OF COLUMBUS 
HY 
JACQUES W. REDWAY, F. ft. G. 8, 


In examining the evidence eopeorning the first Inndfall of 
Coltinius on the shorey of the American coutinest, but little 


nttention line bewn given horetofire to the ovidenc: that mieht 
_ bectoomnd tn) carly oops. Most critica have attempted to salve 
the problem by plotting the course wither forward or backwanl 


fe hight seem, mest expedient. A fow historical writers have 
been contunt to brush aside all evidence save that contained in 
the log book, trusting to logical jnfortiice where positive evidence 
ik wittitinig. 

Hot lovienl inferences are of yalne only when there is something 
like unanimity af agreement, and thoe far, with respect to the 
lnniltall, they have reultel, not in unanimity of azrement birt 
in diversity. By such inforunces Washington Irving fixed uypion 
Cat island: Mofiou believed it tole Wathiig ; Navarrete held it to 
tw Grand Tork; Becher Parker, Mantoch and Markham clewod 
sails off variens jtrte of the const of the present Watling; Captain 


Fox kopt the anchors fest to the eatheads until-the ary ueclron 


crept into a lee bight on the south side of Samani, ond Varn- 
haget let.zo thoee same anchors off the reef of Marigaann, 
Atthe present time, however, hut three ishinds are secrivisly 


consiluenl—Mariguans, Watling ani! Samané—ind the opinions. 


er Nar. hod, Maw, yo V0, Tae, (170) 
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having the moxt weight are those of trainwd seamen. Tn the fol- 
lowing pages T have eucdeavored to discuss the murtts of the two 
provailing upinions from a geogriphic staml point, making wee 
not<c mech of o noolern chart as of the evidence contiined 
In certain tanpy of the fifteenth and sixtoonth centuries, 

Thors is but one source from which information coneerning 
the first lnnding-place eit he obtained, and that i4 the log bewale. 
Ever since nivigation of the ¢ea began it has been the eostom 
to keop this official record of thy vovage with the utmest fidelity, 
for 4 fable kept lo is an abomination that wowudnvsa will 
subject the widstor of the vesel to the sevutest penaltios, Tn his 


private lov book, the only one whose contents ate now known, 


Colitibuswdiniite that he widerstuted thidaily rin of the eamcn. 
Sate Morin, but be saves that he thus falsified his quesi-oficial. 
jog in order to keep a mutinous crew in sobjevtion, The docep- 
tion practioed on his crew, however, waaa- subterfuge that could 
huve misled no one but an ignornt sallor; it could not have 
deceived the brothers Pinzon, the masters of ives two coravels, 
for they were quite ad skillful anvigators aa Columbus. The 
private log must have ren reudenibily correct, thérefore, wr tt 
would have been expoied by the enemies of the Adimiral, 

Unfortunately, this doctiment hos didapypeared and it crn 
now be found, All wo know of ite contritet4 contained in an 
abridged and interpolated copy mde by that grand old soldier . 
pricst, Las Casas. From the date ot O;tobor 1), however, the ina 
sean to have been copied in full,and mainly in the ypeanma 
cerfa of the Admirl* The interpolations, however, are gon- 
arally apparent; but, good, had ar indifferent, aliut the only 
knowledge we pimseas is voutaine) in this abridged log, unl 
whitterer conclusions ond may reach concerning the locus of the 
lundfal! and the courses: botween Granahan? and Cuba, it unmet 
stand or fall aecordingly os it ares oF disayroes with Las Cosme’ 
auridument. The mip of Juande li Com affords to tangible 
eridunce: Colinilns’ lutter to Lota Santange) cortaings no alin- 
sium ta the matter. 

Orie might think that with the log and a:¢ood chart the estab- 





eA ppnnwntly. ‘Sofie Chistelor, it hiv seria] aerticte pubtighed te ney 
Century Magarine, (HL hae net appromated the fiat thal anly a jaar of 
the lor le inthe words of Colntuboe He yootes freely from ‘Coluralites, 
eumingly oblivioss to the faet that ouch of the material quoted t not 
the langage of Colurslion, lint that of Las Quis. 
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lishrnent of tho squadron's course would be anes matter, but 
unfortunately this is not the conse, At that time there was no 
instrament sufficiently pmneise to estublizh a ships’ position bie 
within two or three digrets.” Morover, in the entire lag book 
there ware butane or Gro references toa latitudes, and these ate 
not exact enough to establish anything. Still another difficulty 
in the way is the variation of the eonipass. At thot time o vari- 
tian was Ioiown to exist, but, a few declinations oxvopted, no 
viluoe had boon determined. Columbus, imedeod, found that tis 
declination wae changing, bot he did not establish any valuest 
A change of twenty degree or moro in doclination, during the 
voyage, oven if the Admiral had allowed for it, would have 
made the retracing of the course a dilfieult matter, 

Tho fact that Columbus did met write welllin the Spanish lan- 
wtuage adds to the diffeuley aluo, He did not qunetusite, andl 
ning of his sentences are so ambiguous that itd imposible to 
tll their taeaniny., For instanee, ib the journal of Sunday, 
Ottober 14, he save: “At the brink of doy TD commanded the pig 
of the ship and the boats of the taravols to be [lowered] and 
wett alarm, the iland in # north-nurtheasterly course to see the 
other part which was to the other partof the east." ~ This por 
hictlar pussace Mee perploxing that at least three different pote 
of Wailing islanc have been selected as the first anchorage. 

Within a fow years research has narrowoil the «ix islands 
above named to the throe already noted—Watling, Mariza, 
and Sanani, Watling isla! was fiest, propesind by Maiios, lial 
itis very oneertain that the Watling island of Mufiox is the one 
Ht preswnt hearing that anime. On ‘the eoytrary, 1 the maps of 
Saver (1792), Intolee (1621) ond the so-called inap of Vallatd 
(147) ore worth anvihing o& ovilenen, the Watling ishind of 
Mufios low to the southenst of the island at present bearing the 
‘piMie Watling. In faet, this island bod the relative position that 
Samand now oo pies. 











* Vac de Guna ased ty eo natiere ane) tie a crome-stelt on the Leah 
when he wiehed tio foil Iie latitida, 

pAbthe port of Guimers, ot Ue thie Colnmibers andl, thie declination 
owns alot 20° EL: at the eroming of the thirty-fifth meridian 1 waa not 
for fom te W. AtGaanihant i: covl not have beans more than two or 
thie deyreee. ‘The asonle, or ling of no declination, tow pies withdoe 
a fow thiloe of Sanna, 

(See noble ati jinn 184 for the eqrouabattiyes Creat the lay bow. 
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In his day, Loa Cusas says that the island whieh the natives 
called Gyanahani and Columbus renamed San Salvador, was 
known by the named of Trlango. After o diligent search, how- 
ever, T find no map boating this name eirlior than the third 
decade of tho sixteonth century, Thiet ls the famous Weimir 
map, bit unfortunately on thismiap the names both of Guan 
han ant Triange appear, the bitter an islet a litth: to the east 
ward of Guanabani. Both names alko appear on eeveral other 
mapa published during the next fifty years, and in the map of 
Selustian Cabot (1544) an island, T Finnie, i¢ found bearing the 
sane relative position that Trinmeo holds om the Weiner map. 
The name alu appears on the maps of Guterres (1550) and 
Santa Cro (1560), The nate “Triangulo on Wathing “ qecurs 
olan andéhymous map in the collection of Rand I, Ottens* 
(ie this map Gtannhian! alad.ooviirs on separate island. 

nih (npiain Becher, Royal Navy, disensaul the question 
exhaustively, taking the ground thatthe proswnt Watling | wns 
the locus of the landfall His researches forever pot on end to 
any lingering belief that Cat ishind was the San Salvader of 
Columbus. His views have been ably supperted by the late 
R. 1, Major, Liewteriant Murdoch, United States Savy, and more 
recently by Captain Willian H, Parker, furmerly of the United 
Stites Nuvy. Cupteln Parker con hines the episnthit ies af tented 
seaman with those 6f » efitival scholar, He synth Tinny-yCars 
inthe West Lidiet and in Spain, ond having hal aeese to all 
paper nnd dovoments liaring tpon the question, stanils iu the 
mnie of the foremost authorities. 

Mirictina of more properly; Mayagionsa iglend hae been 
pointed out by Varnhagen asa probally site of the landfall. Tt 
lies in an east-nnd- west direction, and its shores aro broken by 
apita and coves; but Varnhagen not only ignores the fret that 
on leaving Guanalani the aqundron sailed te the southwest: he 
outs from his thesis the Admirat's devlaration thut et the mor- 
row he ehould sail tothe southwest, Varnhagen lave the ovurse 
due west and anchors the squadron on the windward side of 
Acklin island (1) 

In 1880 Captain Ginstuvus V. Fox, United Stites Navy (in 180] 
Assistant Socretury of the Navy), pullished a eritiail review of 








hove Tabula Bablbens Tialaa Ciba ot Hinge, Adtuttent tae. 
(Lam onatle to give the date Thero isa copy in the Britich Musee.) 
t Sane froma pinto of the seventewuth century. 


A Criticism of Herr Cronaw's Paper. 183 


the various monegriphs bearing upon the subject At the aime 
titne he offered a carefully prepared array of evidence in favor 
of Bananh or Atwood Cay. Owing to the fact that it was pub- 
lished in a government report,* the monograph did not tien 
receive the attention it deserved, and for ton years it war popu- 
larly unknown; lately, however, it has commanded much it- 
terest. In his Discovery of Anerlen, Mr Jolin Fishe adopte 
Captain Fox's views, and Mr Henry Harrisse, though rather in- 
cHning to Avklin island, practioally admits that Captain Fox 
hus come tearer ta the truth than any other eritin, 

From the nature of the ease it ia evident that the question 
caniut Le settled without the oid of the trained seanian. [1 is 
dqually oviilent that the problem ‘comes within the domain of 
the weorrapher, the cartographer and the historian. No solu- 
“tion will bo satisfactory. therefore, that dove not moet the oon- 
(litions iimpoaod by each of these sciences. Several historical 
papers that have recently appeared have been mercilessly rid- 
died bemuse of their failure to comply with the eoniitions de- 
rinnded by the mavisuter, The sailor, ow the other hund, is nat 
lw beyond criticism in dineuseing questions helongity to 
history air to cartography, Herr Crenwu.t a historical writer, for 
instance, whe, in: TS00, bowl the trouble to visit the Bahama 
Islanila, deelores that he had no difficulty in identifying Riding 
rocks, on Watling island, as the spot where Columbus landed. 
Here is nh #tatement Uset for vernal simplicity hes seorcely an 
equal in historien! literature. Hud ho divided the entire const 
of the Kahana jalands into five-mile stretches, he could have 
ilentified sixty por cont. of them with equal facility, Neither 
Booher nor Parker eteceedod in accomplishing such a wonderful 
feat, and Herr Cronad hae the crodit of it all to himself. [tf may 
‘he cusyall y added, however, ao very like one another are stretohns 
of coash that, in spite of lighthouses ane profiles, searvely a day 
qeises that masters anil pilots of long experiines are not de 
oY Indeed, there wre lint few harbors that hive not either 

‘fala entrance or a “false” narnesake. Horr Cronan also 
aavarts that Watling island | ls the only one mnawering | to nll the 


* Report of the United Stites Coast and Goodetia: Survey, (Sa), Ap 
pencils: TR 

(‘ina simmary af Heer Ceonae's paper, published th the Magrine of 
sees lean History, Murch, 1892, Prosidout C. RK. Adams; af Mncleom 

University, endorses this view. 
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distinctive features enamerntod by original authorities; and that, 
“Tn (allowing the course from Watling there is no difficulty in 
identifying all the ishuiels wt whieh Eee fleststapped.” Sach a 
Htatemont ie siroply ridiculous; if it were true, all dispute aba 
the titier wonld have anced Long ayn, 

This writer ple ingles nivel of the wsertion that the island 
eoiitained a line intetior Inke. As a amatter Of thot, howe, 
Columbia makes no such assertion. He saved thore was a Loree 
Ingeot in the middle: bots ligoon is one thitwand a lake ia quite 
another,® Even Cugtain Beecher fills inte this error, jaoog of 
norclasiess for which Captain Fox tekes him to task. Herr 
Cronaialso criticises Kettell’s translation of the passage in which 
Columbus states thut, with the boats of the ships, hie took a north- 
neyrblensterdy ‘onthe to aed the other side? He tinunelutee this 
perplexing pastave, “{ skirted alonethe coast towards the north-— 
northene fa order ta explore the other part of the island, namely, 
that whieh Tie to the eset.” Now this may, or itimay net be 
What Columbus tient: th oortainly is not whot he wrote, anc 
Herr Cronms goes is no better than that of any other student, 
Mr Clements Th. Marihum in reviewing the question dovs 
himself injustice by a few oxpreasions which are certainty il- 
chasen, Ina very soholorly article he snya, concerning. the 
firwt landfall: “If the materials from the Journal were placed! 
in the lands of any midshipman in Het Majesiv'’s navy, he 
world pot his Hager onthe truc landfinillin balfan hur” Such. 
A atitenment as this moat cartiainiy will notdo, Could the ques- 
thon he so onsily settled ae all this, it woold not have baw a line 
of dontention for more than aeentury. Furthermore, Mr Mark- 
hiiin wives: “Tt id abviows that, if we tree these bootings and 
distuniam backwards froin Ciba they will bring as-to an islund 
that must necessarily be the Guinahani or Sah Salvador of 
Columbas, This ts the sailor's method.” [ 

Hit what sailor has yet boon able ty woven plist his problern 
sosttitable for a royal tiddy's meitation exercise? = Wherewn 
the comtof Cuba ie the place at which the Adtninal landed? 
How mich and in what direction ete the acpiadran exrrietl mat 


eee Hinweis medi miby acruatelii," Lake Wonk, Chetolenr 1. 

) Eo ortieciendo mandé mboreeir dl bate! did lia nad y bis Levee cin hie 
rarabelias; v fie al Ineo de te ida, on eleaming del ure nirrdicstay, jure 
wer la otes porte, que ene de totem partic Wit Leste. Lew book, (iettober 14, 

1 Proceedings of the Boval Chographionl Sockety, Soptomber, Tbe 
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of the cotite by the winds, by the this, by the ewift currents of 
the West [ndianseas? = Whit was lost or gained in latitade and 
dwparture in all the tmany tlies the vessels were standing off 
ind on? Of all the places in the West Indies at which the 
scpiadron archornd, but one, Fort Navidad, ia known. Nere 
the caracen Saute Morin was wrecked, and forty-two men picked 
from the crews were left to guard the stocknidle built from the 
wreekel vessel: The impression obtains that Pucrto Sipe Wad 
the first place in Cuba ot which the squadron tomohed, Navar- 
rete takes this view, anil eo do Captiins Becher and Parker. As 
a matter of fuct, (here t= not a setntilla of evidence to cetablish 


such a statement, The Adinital state specifically that there 


were but twelve fathoms of water In the larbur in-which the 
squadron auvhored, But in the rondatead of Puerto Sipe there 
ls adepth of from twetity to thirty-five fathoms, while in the 
gut through which it opens inte the sea there are nearly tice 
twelve fathome of water; in the deepest part there are alout 
forty fathoms. Now an estuary into which several mountain 
torronta aro pouring might possibly silt iteel! up from thirty-oud 
fathors to twelve; it could notwell coour itsell out from twelve 
fithemns to thirty, Moreover, the course from Islas de Arenas 
to Pucrta Nipw would have heen dwoour three polnls oiet of 
sctith, hit secerding to the Loy Columbus lay the course sorth- 
southwest, and the weeterly dartent would have ¢arried him 
still farther westwird. Tad Meswra Becher, Markham, anid Par 
ker considered Puerto Padre as the fret anchorage on the const 
of Cuba there would have boon fewer incousiztencies to explain 
away. 

And thie brings me to a-statement in Mr Murkhanmn'y interest 
ing paper that | wish chieliy to consider, Hi enya: | 

Wien we warty apphinded the close navoning of Majors papar we 
supported that the question wre-at length eattied; tt mm time went on 
wreunients in diver of Other lanl continued to opponr, and an Anil 
ean in high ddiicia) position even eterterd a mew istamd!, contending that 
Sumani wae the Immdifall, Bat Fox's Satiand and Varnhagen’ Maya 
ginina midet be “orphed oat of court.” withoot farther discussion, for they 
beth ormcon the mape of Jen dela Cove and Herrera, on which Gan 
nahant ales appemm, In ieahyion= that they cant I Guaneleuta) and 
themselves at the sane tine; tind It ia porhuiga ceed tee 0s abd thet Hey 
do net ansver tu the deecription of Grranaluant by Colnobire aml tect 
none of the vther requiroueile 


‘Captain Gustavus V. Fax, 


| 
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Now, if Samana most be dropped without discussion because 
happen on a tap en which Gtianahani aldo appears, Watling 
dani mist also be dropped forthe same reason, for it appears 
with Guanahani on the mopof Rand DT. Ottens, and wn at lenat 
lif ecore af other maps. probably conten poraneous, that the 
nuthor has examined! inthe Britieh Museum. 

But ot the risk of being * ruled ont of court ™ myself, [shall 
attempt to show that not onky can Samarii: be Griannhant and 
iteell, butalso that for one hundred years or more Samant was 
Guinahani and itself at the sme time. In the first place, let ms 
look at the map of la Coss ® (see plate 10), Oy this omg it will 
bt ohaerved that the name Samani may apply to any ouc of 
three islands. 1 ia sbowt..« near to Guanahant as either of the 
others, though it is hardly posible to detide tpon which it is 
intended to apply. Tneidoutally it nioy be noted that the ivland 
which Ja Cosa marks [aiti is not the one ot present bearing the 
none. That name, infect, haa been trinaferred to the island 
Columlus named la Espufiole, Moreover, the trmaference of 
ne On My pe wes by no mess an neommnon thite: 
lf Johann Schaner had not-carilossly transferred the name 
“ Purias from the Spanish main to Mexico, instead of putting 
the rivhtful “ Lariah " tare, it is dowlyifal if the nerthern part af 
the western continent would have twen called Amerien. An in- 
spection of avery few mapa of the sixteenth century will show 
that the transforence and reduplication of name was wade in a 
whoilesule manner. 

Themuap or Herrera (seo figure 1), upon which Messrs Major 
aod Markham lay ao much stress; furnishes but littl evidener 
not found tm the. map of la Cosa, and although newly one hon- 
direl years liter, it is hardly more than a copy of the Latter, The 
tiost notable Hdifterctice it in the shape of Guanghani. The oust- 
and-weet jdition by which the Admiral describes jt and which 
it haa on la Cosa’s chart hue heen changed to 4 north-and-south 
trend, Furthermore, itis no lonver northeast of the ished of 
Somoeto, but almost due north. The t#land of Samant on the 
tnapof Merrera has the same distance and bearings from Someta 
that Guanaliani baton the nap of la Coa. Jitet why Moers 
Mujor and Markham place so much vortidenee in thie mage of 


*The eritieal part uf this map hay boen tried by the auther, copying 
netonly the outlines as fonnd, bit inserting their namesolio, each in the 
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Herrera one cannot readily vomprebend. Herrem was neither 
: t cartographer nore éailor, Ly his time he wae the historian of 
Colwobens, bart he had nutie al tle: midterial thit onabled Navar- 
rote to Wpeak ef cuthidew, aid Novairrote digenrds Watling island, 
Among the tape in the Britial Musetim is one of more thon 
ordinary interest: it i not in original but Ha fidelitw to the 
original is uttested. Tt bears: the inseription, © Meryipin Afunete 
Peinte acre Porchemin par Ordre de Henri TE Rot de France” Ut 
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is zonorally referred to the third decade of the sixteenth contiry, 
but from features about it that it is not lest to discus here the 
author ix inclined to place the date about forty your later, At 
all events it avitedates the map of Herrera by thirty year—jae. 
silly hy aoventy veurs Bo far as enn be learned, neither ite 
gennineness nor its authenticity has been questioned, The 
draftamiat had a delightfully unique way of conventionalling tht 
const datliting, Therteardsevern] othor ninpe oxtint conet-chisrtod 
in the same manner: “This feature is therefore notonly a quaint 
and artiste converitionalisim : it lbocomes a valuable cor-mark in 
identifying the date of certain maps. 
so— Nar, Ch Maa, qin WA, Tale, 
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(ni this tap Caen plate 11) it is interesting to note the ape 
pearance of the nune * Bahames” and “ Guanima,” the Ont 
island of modern mops. | have seen po toap of earher date on 
which these names oortr. But the most important foature is 
the fact that here, at lest, Samana is tteelf and Guanuhani aleo. 
Of the placing of loth names to the same iland there etn be 
notin shudowof adoubt Compared with the map of la Coan, 
the outlines of Guanahani are geometrically too similar to welt 
qtostionings morcover, its position next to Mavaguana ete off 
nny farther doubts ss to lis hlontity. Tt ia the Satnank of today, 
and the islunids to the southweestward are the group comprising 
Acklin aad Crooked ishunds. | 

Now thesueation as to which island the name Samana belonged 
‘has evidently perplexed more than one cartographer, Captain 
Fox, in his researches, noticed this, and his. only error lies in 
the facet that he did notapprectate the iniportaney of his chinewe- 
ery, ‘The ume perplexity Wel many cartographers to apply thie 
anne be the Sup noi com forint ths Crooked «nd Acktin islands, 
Captain Fox gives a list of mnape in which the name dodges 
hick wid forth frau the Crooked group to the present Samet. 
Most of ‘these have lovti examined and verified by the author. 
Among cther maps bearing on the aubiject are the following; 
which also inetde many of thise mentioned by Captain Fox. 


Catron Admirer noi nr Are ote, E Blertios, Aucetire- 
dom, 1600: ‘The Mand next Mayaguim is nonpul Triana: lis poritinn, 
therefor, 14 lint of Samand. “Tha com b= thi Ge Line Cuguis all thatt 
Hi ede thie Guach, 

Timatiow Ones Tenor, Mircham trteline, Antwerp, Vir: itn 
lutih appears inthe position itoccplacon the map ed Hoary “ so tue tik 
leapplied to Crooked srony, On amp hy the eenme anther, (900, Sam na 
pppoe neat to Mayngiiana. 

Man of Noi Asma: Jolin Sener, Chul Price, Jolin Maxwell, 
perro hire: “Thy preent Crpked pronp isabel] Samad or KRrooled, 
Cimtaliend fan eeqearnte: dalinnd. 

Ax Acoiare Mar or Saver Awertci: ate Aue tien. Wiest Diora, 
Emon Howen, cexzrupher to Aisa Majesty, [ids Crooked, Forte, Ack- 
lin aml Samad form one group Te the northeast, In thie petition of tha 
pirestit Saini, le Atwell’ Kew. Thile matic: is ale piven bo Sinan, 
ad if ie carried today on the. official charts of Gin Waited States 

AMKBICE ATE GOALS «Hii Palires, 10d CP RAT eds, 
Tits Gubleto a al, oommograplio, Li) Oh ide mip uh opyaune 
next to Ahan. 
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Avias Eharamype, Henri Abenh, Atmeterdam, 178: Crooked prop he 
here nomed 1. Sarmand. 

Fyviaspes yas Weert (date and place not given): ‘Gunnihonl 
ond Sanuend appear om this nop etheeled to isiamiener Miieernans. 

Chine Gioimarniqves, A Auville, I7TRI-1r: “Die permed erenye ie 
merken) "* Sia rit at Kristel” 

Tice Wear Pore Arias: Thomas teffrovs, geographer ty the king: The 
piresiit Sitch ie miarhe! “1 Terres or Atwood's Key, the Sanand af 
the Frenel.” Southwest ie the Crotked group, ono teland of whieh is 
marked ** Sauet oe Opokend belied," 

Maroe vie Manamos, Delide and Tagele, 1744: On thie map Guaua- 
bik dupyrere thier tha maa *" Take Nove.” 

Mar op ten Weer [stees, NX. Vischer, Ameterilam, 1740; Guoanshani 
bipepaire tielor thy tithe Surat or Raat bediaant," 


This list might be considerably extended, but the quotations 
are auficiont to #how that the name “Samand "has heen a sort 
of homeless. waif, having serorm!) times bowh transferred, The 
drighianan whe made the Meary LU map evidently believed 
that Samani and Guinahuni were ne anil the same island, or 
he would not have so marked it; but becuse it was a super- 
nucnerary, other en rtowraplers itkschid It to the Crooked graupu 
So wo have Juai de In Cotas map, on whieh it i4 dewbtfal 
whethdr Goittinhand is itelf dr not; the Henry LT map, on whiels 
Gunnahant is certainly itselfand Samant atthe same time, anid 
i soore or more of Inter maps on which * Seman” apmliol to 
the Croolet Eran It will be observed moreover, that Jefireva 
retains tho name in both plnoes, calling Crooked island “ Samoani" 
and the other“ the Samana of the French; bat when finally the 
name “ Crooked was exclusively applic’ tin the t#land at present 
bearing the name, Samand "was prt back in ite old place, Tt 
had previowsly belonged town izlan) brite northwest af Maya- 
yuans, and it was put back there, In other words, if the tusti- 
mony of thew maps-ie worth anything, Guanahoni, EL Terri, 
Triange, Atwoid Coy, Jele Noni coud Siniciidr enen one iid the watine, 
niu that one do the unmehnt of Ceforiadeea, 

Bevoud a fow observations concerning the secomd island at 
which the syuadron Innded, it is nok within tho provines of this 
papier to attempt tracing the pourse to Culm. 1} is believed! by 
the writer that the identification of the second island is the ehiet 
factor to the Jocating of the first, Sometime during the Mth of 
Qetober, Columlbius eailed southweetwaril for the lirgest ishund, 
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Which he thought tole about tye laugies distint, He reached 
the island after durk, for in the record of the lath he rays: 

Phd hoon standing off, and on thie aight, fepring to come clea to the 
aborw toy sicher, far nity 3" Drie Reype we Ticbleidie Wk ase mike free fron 
slime and intenitiie wt dawn to clew uji elle; atid ga the ishond wan 
rer tine tenes aheod, rather, seven, and the tide detuine! we, it whi 
neve lies | reuieliel el delans| : tid Dred that thie idle df thie bela, 
which ietoward (he hind of Sin Saltmlor, fans porth wel sith and ts 
tee lege lin lumurtli, and the other, which | folloged, extomle cast and 
wos aod wintnins coor din ten Jogues: aud, oe fro this kelamal aw 
noolier lager one bo the weet, [ elowed op aaile, for T tu) gine all that 
day antil night, tecaten To eraild toot) have one te the qwestern cape, to 
wWiileli T pave the mane of thie delitel of Sante Marin dir la Comeogutiens, 
atl about sunset | anchored) oear eel cape.* 


This seeond island Coluntins asserte to haven north-anid-south 
aide sixteen and an eastanod-wost aide thirty-two miles in length. 
Now Crooked ail Acklin jslands—they aro practically one t— 
conform oxactly to this description, and there is not mnother 
ielund in the Halisurrat tehipelago that does. The north-and- 
suuth side ol Croaked island ix thirtowt: the euit-and-west side 
is twenty-nine miles; the dictates from. Samii the, north- 
cwostorn point Of Crooked ishuid is twonty-thnw miles—225 the 
log gave, An expert exiling moster could not some nearer the 
truth today than did the Adiiral, There i# but one dietrep- 
Annoy mely, the Avkmiirils assertion that the side df the island 
toward Gantuahun is the enst (Norte Sur) gide. Aa a matter uf 
fnet it is the north (beste Queste) cide that fies off Guanalmant. 
Whether or not during the night, while standing off and on, the 


* Hala tempore ete opebe oon tenor de wo Leger a tered =orgir 
antes dle baomeafiicngy peeing saber ab la aah ern Upit dls beafoe, ¢ en 
inaeiondo cant ela. Yooh) la lek fire mans lajoe de eltvou legume, 
antes sen siete, ¥ la pane oe detavy, eerin rndig din cnando Wegmd 
Lin Fil) Lon Lele we dk gt enyowlie ho, ape de de parte de de isdn de San 
Silvador, an come Noe Sur, yay en olla eines loons, y Laie ine vie 
eequiqo corn Leste (histo, y hay en illa coos ele dhe fewer. Y cone 
dowta ile cide Ghee moni nd Chee, carpe bevel poe sali towkes pyr 
ate fasta noche, pony aon purliona haber andado nl eile del Oeste, 

a la cul pare nvlirn bia dela dle Lis aanta Maria ile ba Conerpecion, ¥ cast 
al pon Hol seey! actin ile chi eat, 

TThe worrow gut that eoparates thon lnurdly more than w tidal swale 
or ill, nit mire than fair or five feet dew at high tide. Ut te inviaille 
from the deck of a jmelige Viewinel.. 
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Btocrsinen hal worked the yesels 40 far to the ostward that 
they wore ctf the east instodd of the north, coast, is a matter of 
conjuctore: Tiny free to mbaitt the objection and do not athena 
to explain th away by cues. The aame objection obtrides 
itself just as etrongly in the consider: tion af Wathng island In 
spite of this objection, howorer, there is not another island that 
for shape, dimetisions, distance and direction so fully meets the 
requirements of the lug ae does Crooked! islund® 
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Lot aa now examine the elainss of Watling island. The onty 
land Visihle froce Watling that lies sonthwetwandl is Minn Cy, 
Ita distance from Watling is twenty-three iniles, and the course 
anil distance confor to the requirement: of the leg, but Rana 
Cay is only five miles inextent on its eastern and eight miles 
mung ite northern shore, Sereril writers have endeavored to. 
show that the 4quadron passe to the northward of Rum Cay 
without atehoring thet at wll, basing their weumenta on the 


The forge of tile staborenk i ppt when oie oui pets tle alae, 
ontine aod relative bearing of the jelunde, os shown in flare 3, with 
thie Loe. Ue this nage be ales eliowen the route in acon with c ania 
Fox's Views. 
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ehitemint, TD looked for the largest igliid and determined to 
make forih” Now there lx only one other neighboring isluud 
southwetof Watling, atl that is Long island, Moreover, no 
jiart of Long idland 4 vidible from Watling, Net only ia it in- 
visible from the tmuasthowd, hat it is about twiee the distenes 
given in fhe low; still more neither ite shape oor ite dimensions 
oonformn to the description to the log. Even the careful Captain 
Hovher inoorrectly translates the preasssingne: “cary que fae refad, par 
condor fol opnel dia Jaata in noche, saving, “l pode sail, contine 
Hing on until night,” ete, But oper fos relae means to dhorten 
aail—net to crowd on more canvas, Major errs in translating 
the game puosage, diving, “TD sturtod fur the purpose of ailing,” 
ete, Captain Fox tintice these orrors atl translates the passage 
rorriatly. Indvéd, there can be no question abut it, for it is 
the reoownined matitien! expression in the Spanish lanounee for 
the wet whith 3 in Higlish is to elow tp.” 

Just why Watling island should have received thi sanetion of 
so merry authorities ft is difieult to understand, wnless it & the 
fuct thet this ithind has two rathor lure tnterior Inkes: bart, 
under any circumeatanocs, lakes ure about the most transitory 
foatures of the earths surfice, and the lagoon of low, sandy shores 
is Aline ephemeral; itis found today, and tomorrow it has dis- 
appeared, The store which throws up a spit or walls ina cove 

‘today will just as readily undo the work tomorrow. After a lapen 
of four hundred yoars the presence or alwence of a lageon counts 
for nothing. 

Tt is freely ilentttond clit it the foregoing poragraghs the pos 
itive identification of Samuné a2 the first linding-plaoe has not 
bean tinde, itis believed, however, that material evidence how 
been added ty the question, I) is tmnthy necessary to say thut 
the testimony of nny one mup conte for but litte; but the case 
is different when we take the quosemms of many mops, anclin 
future reworches undubtedly early maps will play a part sec- 
om only in importance We the log. In closing this paar, there- 
fore, it is sterestal that thorough and evetematic dearel) for evi- 

dence soon early mapa te) ade. In the pist such search hae 
always boon highly frutityl in its results; there is no reason why 
it shold got be Wetted y froitful in the future. 
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OO SLO. OF TU Pah LATION OF JAPAx 


( Bvteant of Address presented bafare the Soriety October 19, ISDE") 


The restoration of 1965 found Jayian in a disordered and im 
paverishal condition, The assumption by the Emperor of the 
imperial pewer and the welegution. of the Sheeun to private 
station were net the rents of o sudden emente or of o hastily 
platined revaluation, The doviht of diseoutont Hind Tew Tone 
diwi—the frit wos long in matariog. Japan hed been closed 
to the world for conturics ; but no people on be shut olf oom- 
pletely from knowlotee of the rest of unkind, on from contact 
with the ideas of n progresive age. The government of the 
Shogun wae fondal despotism, a system as. complete as any 
that ever existed in the middle ages, Survivin apparently Wn 
impaired ti the last half of the wineteenth century, It whe a 
goverument which har served a gogd) purpeetat one tine, for 
tiv quelled and. pocitiol warring fyetions wod liad given the 
nition much newled pest under o wise, Hin severe, rule, Hit 
its dav of usefiliness Was pet; thee who controled it saw thie 
threatening dawn of a now ern, atid their wisdom heeame cunning, 
thoir soverity, tyrony, Tt may be safely: asserted that the 
Shogunate would have @ilon in any event, from internal feds: 
and ciasensions; but strngely enough the death blow to its power 
was that event of which we Americans ary so justly prouidl—the 

eonalustan. af the Perry treaty: Th way this dawn of duy'ti elit 
From the outer world which showed intelligent Japanese how 
thoroughly «ut of touch their country and, cbeve all, their form 
ef peverniment was with the apirit of the ave, It was then that 
the little hand of reformers ‘who were chiofly instrumental in 





®The Kulltom regret that space will not permit th prubHnh irae of this 
abel in Ath. 
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bringing al wnat the: peril “lianas af ‘A began their work. They 
were milerl in a Tries tite li t}ye a of copped Lien ti forrign it 
trusion which the conclusion of treativ« with western powers 
innniedintely archived. There wre conservatives in-all countries, 
mn thie oT A peor corservatives of ‘tint day formed the Joi or 
anti-fordign purty, Like #killfal politielans, those whi were 
sockine the deatruction of the iTemeteiel ceil unirieldly dial pase 
eminent availed themaclves af thit, arwell aa of all other forme 
of dixeontont and qpposition, in order to better accomplish their 
jhitpowe. The fhvts of history will bear me out in the assertion 
that, like wise #tuteemen, they permitted jt to have no share in 
their policy when they theniselyes eam into power, 

Glande et the Aint acts of the Kn perur when ho assumed the 
exercise of all those pre Pour tl vices cif whiel Ivis wrncerbirs lacatl beet. 
doprived for niore than throu centuries and tell me, if you plasnse, 
whether the mien who wiidwed nnd direeted the counsels of the 
youthful soverci¢n were visinnaty seheimers: ot pructical states. 
men; whether ther were merely lucky s)woilitor trading upon 
borrowed ideas, or whether they were mun who woderstoad their 
country and their countrymen and cherished a hopeful but not 
an tirreecnnhle orat ilozieal ambition for loth? 

Oi of the first pitts af; the fern praror Wie to isenenn edict ntl 
ishing the laws against forviyn religions and) their propagation 
noon the Jn pn meso, 

The daimivos or feudal chief surrendered thetr flufe to the 
crow LL nil wend tind in Lia ti thie hands a lide government rd 
nimannta. i should Le mldidl, nidels lose thin the value of thelr 
original holtings, This, it taust not he forwotten, was an entire ¥ 
rolantary act of self-almeyation. 

The samurai or military class, whose privileges, rigorously 
soetred nnd jealoiely pnardiod, made them the real masters of 
Japan, especially in times of domestic disorder, like their chie®, 
the daimiyns, accepted tnpitalized pensions instencl of the role 
euppert to which their fealty ind their service had entitled them; 
amd I should add that the dangers to by apyprelvended from the 
thianotitornter! mud tarhuly rot nicer hers co ibvia powerful elaw thus 
thirtarn ditt of mplovonent, aod tn Wie ones ally imporer 
ished, were antieiprited and witarded ayninel ly the passage and 
enforcement of a law which hia proved iteulf the hivhest form of 
dtitowmanship. 1 refer new tothe conseription law, by whieh 
wvery Japanese, rich wad poor, high wd lowyis olilived bo sarge 
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in the arniy fors certain period, and thereafter for a certain fae- 
ther timo to hold himself in readiness for sach service. The 
wisdom of soch,o law, in view of a possible uprising af the 
aL, was. signally proved by the seriowy cuthrwak which o«- 
eutred in Japan in S77. ‘The teeult of that rebellion Set at rest 
furever the question of rule by a military class in Japan, 

‘The reorganization of the whole fubrie of the public adminis- 
tration was naturally the frst care of the imporial povernmatit 
The departments were all established upon» new ind an effective 
basi Foreign ndvisera were eniployed to assist in tho work, 
iid ne offoet or expwrse wow spared to create a system which 
world be mt once modern, practical and economical. 

Time will not permit*sand it would weary you to recount all 
that waedene, A tow instances will serve to illustrate the whole. 

The government reematinl tech the Pmpertiatiee if auction bo 
thewimolves and te the muses. A complete system of educa- 
tiunal inatitutions was established in every part of the empire, 
beginning with primary schools in every hiutnilist, through mid- 
die, notmal andl other more wlvanced institutions, up to the 
university in Tokio, Hospitile ware ondowed, and especial 
altontion wae paid to education in medicine and surgery, Nor 
wae nny distinction miuude between the sexes, but schools were 
established forthe elucition of women as well asof men. This 
system hins boen steadily followed throughout, with only those 
changes. which experinnce has shown to be advisable and bene 
ficial. There-ore also a number of private eductiutional estullish- 
tients in Japan, many of whieh hold 4 deservedly high rank. 
Some of thse are denomitiational, established in the first place 
by foreign itlesionary bodies, hot now exclusively under Jop- 
nnese control, while others are secular, the result of thé labors of 
menof high scholarly attainments and conspicuous executive 
ability, — 

Tin all public works the government hos taken an active and 
an ouenest interest. The establishment of milway and steam- 
ship lines, of tolagmph and post-roads, and, in short, of all those 
facilities which meresse the comfort and convenience of the 
nation, have been their constant car. The telegraph aml postal 
syatemns are equal to those of most countries, whilt as to rail- 
ways an incroase from 18 miles in 1879 to almost 2,000 miles in 
1894 may fairly be regarded as 4 good result oven in this eountry 
of phenomenal rilway developments. 

fT =Mat. Oana, Mac, rin. V4, Led 
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Nor should |t lw forgotten that» great «deal of the progross 
which Japon hind made in every direction has heen due 4s mach 
to private enterprisa Wa to #avertiment direction, The milwny 
and steamatip lines, for exanipile, ire alnieet exclusively wunedler 
the control of privaty corporations, Tho government haa, of 
necessity, taken the initiative: in many things, but oftentinues it 
‘haa heen merely to set an example which has been readily and 
aptly followed, 

There i# nnothor phase of Japanese development whieh is well 
worthy of notice. [refer now to the newspaper press, The Jap- 
anese, like the ancient Athenians, and, may T add, like modern 
Amorivats, area peuple who cefisht in hiinrinis new things, It 
need hardly bo ndded that the pres caine to them, mw it « cen nn aie 
a) aften to us, to supply “a long-felt want,” ts development 
hes been little short of niarvelous, and now it fliiridhes like the 
green bay tree, from the scholarly periodical, the diductio weekly, 
the political daily, down to the penny dreadful, for whoa ool- 
ums nothing short of murder aud sadden death are fit matter. 
Many able, intelligent. and patriotic men ore enlisted! in the 
rinks of the press in da pean, nnd they alroudy exorcise a potent 
influence upon public apinton anil the conduct of pulille affairs, 
The government hos denned it necessary to establish regulutions 
for the euntrol of the pres—o s¥stem more allen to American 
than to European idoas, but one which ckperionoe hits shown iH 
neciaory to Lie public welfire, aod to that proper distinetion 
between liberty mod ficense ta which a youthfal butan energotie 
and 9 powerful institution like the preas of Japan might on 
occasion be oblivions, — 

The inhibitions of the press mgulations are plain and pracise, 
Their object ia clearly stated, the preservation of public peace 
and mots, and restraint from iterference with alfairs of state 
where secrecy la 4 nevessity, such is diplomatic negetitions and 
the Hike. The penalties they provide—auapension, fine, and 
thinor imprisonment—are not severe. The hewviest punalty of 
nll, the total suspension and confiscation of the paper, has never 
heen inflicted, 

In attempting to deserihe the changes through which Japon 
has passed and, the effect which they have had opon the develop- 
mont of the country's resources and the incrence of national 
wealth it has not heen possible to omit aame mention of the 
political transformution which has been so notable a feature of 
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her retent history, The one stands to the other in the relation 
OF cnise to effect, and what the future may have in store for 
Japon depends not a littl upon the harmonious development of 
the woveroniontel system which was adopted whan the empire 
onion from ite-aoeluwion, 

On Moreh 14, 1805, the Emneror, in the preence of the court 
nivblos and feodal lords, macke solemn onth that from that time 
forth the government and the pooplr should noite in the develop 
ment ofthe national power, vol that the administrative affairs 
of the nation should be decided by pialitie detihertion: that 
encourement Auld be given to all the pursuits of life; that 
wll abiites and evil practices should he atiollahed and the eqni- 
table principles of nature should bethe roiding star ofthe nation ; 
that wiedom should be sought in all the countries of the world, 
nid whatevor wis gool wd rivhtshoull be adopted to strengthen 
the basis of the national and the iniparial power. 

The solemn obligation this voluntarily assumed by the ruler 
of oo eorntry whose predecessors had exercited despotic power 
furnishe the keynote to.all that Japan has since accomplished, 
It clearly foreshadowed not alone the changes which immediately 
falkawedl, bint the consummation of ull those hanges whith took 
place whe in 1800 the Eroperor established a constitutional 
form of government Tt will thos he seen that this fuel result 
was achieved nob on the impulse of the moment or in vonse- 
yuched of any politiod! exigency, but in conformity with a plin 
adopiod froni the leginning. That plan waa consistently held 
in view nod eyeteronticnlly followed fromthe onteet. The stotes- 
men whe onder the inperial will quided Japan's destinies then, 
eoma cf whor are atill the trusted mdvisers of the emperor, wisely 
dectied that the immediate establishment of parliamentary in- 
stitutions was not pmeticable; but-atepa were taken to pare the 
way for euch institutions by extending the rights and privileses 
Wo the people, most notalty by the creation af the prefectoral 
nid other late! assemblies, whith exercise a certain deere of 
contral over lool affairs, ‘These ond other similar Institutions 
were dealyned to odiente the people in the practic: of self-govern- 
ment, acd thoy were in aetive operation a naniber of yours lnfote 
the firat imperial diot was oper. 

After the resignation of the Shogun tn 1865 that office wns 
abolished ands comme of state was crested, to which the Em- 
peror confided the direction of public affairs, Several changes 
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in the formation of this council followed, until in 1885 the 
present execulive system wis adopted, It consists of weabinet 
vinvel a privy conneil. The. former, presided over by the prime 
nliniater, is composted of the ministers in churge of the executive 
departments, whoare directly rexpdnaible to the Eeayyerot for the 
Hiviageniwdnt of their offices, The functions of the privy council 
ory purely adviaory. 

Tho different prefoetires inte whieh the empire Is: divided are 
tinder the charge of covornors, appointed by the Emperor upon 
the reconimendation of the minister for howe affhirs. In oach 
prefestaro there te, as TD have alroudy stated, a toon) assembly, 
which cofiperntes with the governor in the manngoement of local 
affairs. 

The imperial dict i# compasert of two honses,« house of poars 
and a house of repreentutive: The farmer badly consists of 
member who holbeftive aa beroditary right: of # certain num 
ber whoare elected by the difiront orders of nobility which ane 
not entitled ty cents in the house, anal of 4 certain niunber thy 
pottifiod by the Em porcr, 

The members of the house of ropes bitives ary electod directly 
by the poople, A property qualification voverne the exercise of 
the electoral franchise. 

This, in brief, isthe exenutive and legislative ayatem new in 
foroe in Japan, When everything is taken into secount, it may 
be sill to have worked smoothly and olficiontly Since the 
wdoption of the constitution and the establishment af the elie 
there has at ths been a vreat deal of politica! oxcitement, but 
vice eh avery storm lof eile kind there iin heer nu wtih 
ih faddamintal law: The couutdbation fins bontl sihinniiiels 
ohaerved, and euch atrugwle between the dxevotive and the luis 
lative branches of the government hee heon carried on within 
the lines defined Wy that instrument. Such contests ane tied 
tahle where men strive for political supremacy, [np Japan they 
affort a useful vent far political passions, anil when, in time, 
party principles are mere clearly enunciated and party lines 
more sharply drawn, thera is no mason to lelieve that parlia- 
neni eovernmuent in Japan will net achieve all that was 
hoped forit. The fut thatin Japon, ewen from mnedent times, 
n syaten) of local self-government in town wid village ant renal 


district waa concnded by the government and jevlonsly retained 
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by the people affords perhaps the Iirightest angury for the suc- 
om of aeli-povernmont tn dapat, 

The systumatiation and codification of the laws of Japnn wis 
ong of the first cares Of the governinent after the restoration. It 
was their wish to ndapt thom aa nearly as possibly to western 
models; All oruvel and unusual punishment= have heen lone 
sinen abolished, and Japan has today a body of codified: law 
buced upon the best medela. All of the codes are in successful] 
operation, with the exeeption of the civil code, which has already 
been promulgated, tat lias for sone time been underoing ne 
vigivn at the hands ofa commixeon of experts nnd will soon be 
putin operition. 

Tr eytial measure the judicial! orgnnjaation of the empire has 
hii mnde the subjeet of eureful study ariel thorowweh reform, 
In ES72 the Jajmnese judichiry waz made independent of tho 
other Limtches of the raverninent, and courts<wore established 
presided over by judges who perfonned no other fanetions. 

‘Ten years ago a systeys of competitive examination for appoint 
ment to judgeshipe waa introdieed, and has ever since heen in 
ssnecesaftl operation, ‘The constitution itself provider that jurie- 
diction #Hall le exercised hy the court af law accor iti to law ; 
that the organization of the courts shall be determined by luw ; 
that the judyes shall be appointed from ameng those who possess 
the proper qualifications mecoriding to liw, and that no judge 
shall be deprived of his office exoopt for mishundiet and by due 
proves of Inw. A wtutate passed for carrying these constitutional 
rinrinitees into effect and providing fora comprehensive and 
coniplete noranizition of the oourteef justioy has been in oper 
tion for more than four voure. 
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The broadening | fields of homan knowledygy hive chunged 
thelr very name in the ovelution that has bees wrought, in man- 
her, then and extent of lowrning. remuirch and study, We nn 
lunwer any selene, bat instead the avieners, Fron tine toy tine, 
as the ayurewations of fundamental date andl wecompanying «iv 
cussions have become too divergent for eney compurion ar tan 
Abundant fir individiinl sasiinilation and reception, they have 
bein divided snd subdivided first thto hrmndhes and eventually 
INTO sopra SclenceH. 

It ts only within the early part of the present cuntury. how- 
ever, that asociations have form) for the study of goovraphic 
problems. and yet more recent is the claim and belief that eoou- 
mphy is no longer an unappreciated handmail of history or 
geology, but rather an whle-bodied member of the setentitic 
brotherhijiad. 

At this time, thon, it i# fitting that the general anhjec) of geog- 
raphy should be very brictly reviewed, especially with roferenne 
tO tte propor plate aniong the sconces ite enlarzed soupy in the 
ert ihiversitios of the world, wd the rudital transformation in 
methods of stady that maker it a seiones rather than an aeoor- 
plish nent, 

[tis twenty yours since Germany, first of the great nunmtiona, 
awoke to the value of sound geographiq atady, Previously 
taingtyt porfunctorily nan aijinet to history, seorraphy was at 
that time honored in one of ite erent universities by a separate 
chair. Such were the resulta from this flelil of resins hh, previ- 
ously neylocted by the other aciouees, that other universities 
speedily followed the example anil ah present fourteen of the 
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bywity-one Gerninn universities hare profesor of cedeniphiy, 
With antiuwal solarice running s¢ high os two thousand dollars, 
Now the tondinoy to dopirte history and gediraphy is general, 
and this Latter scienoe ta not only compulaory in Gormatiy, but id 
rennnized aaof equal value-to history, nataral science, physica 
nnd chemistry, 

CGeogmphy has mum similar importanoo in Franee, Hel- 
giamand italy. The last-named country, bosides imposing pro- 
ficieney theoreti as essential to the degree of Fh. [., hos eatab- 
lithed twelve prifessorshipe at ite great seats of learning. The 
conservative nniversitiea of Great Brituin, viewing modern ten- 
dencics with distriat, slowly vieldod to the inevitable, and while 
Cainbridee dovided some ten vers sinve that, among other uni- 
Versitios, teichersa to lg ayypaituterd there should bo one in pocg- 
raphy, yet Th ia only within a fow veurs that Cumbridge and 
Oxford have formal Ly appointed geographic reader or lesturors. 

‘Formerly the field of geography was anduly restricted ly 
associating it-with geology or history—a praction happily waning. 
Now the pendulum swings to the other extrome, and there is on 
the yeirhof some enthusiasts 1, tendency to unduly extend its 
limit 40 a5 to encroach on the demain of other branvlies of seri 
ent, The sepaimite sclunces necessarily overlap, and mo sharp 
line of division eas be irawn that will find universal Acreptition. 

Tn my opinion, sdographie sélence should be restricted to the 
surface uf the oarth, with ite supwrincon bent or attached objets 
and attendant atmospheric phenoinenn, whieh ary by le ooneid- 
ered, both in their interrelations with the oarth and with oiech 
other, The evolution of the earth's surfaes pertains to geology, 
but the distribution over the surface of the earth of inorganic mat- 
tor, Whether inthe shape of aezricultural soils or other formes; with 
industrial posibilities, pertain to geography, Similarly the 
istribution of existing fannie and flomis is seegraplilé as fir as 
these in anyway affect mankind, while their clussifieation atl 
detailed study are botanienl, biolovien! or aWlogieal In like 
matiner wither physical seleneds either touch or overlap that of 
reoyrapliy, thesnme classol data pertaining to different branches, 
aocorting to ite interrelation with tan dr ite bearing on nen- 
vengraphic seins, 

There is no question that georrphy, when property tuught, is 
net only a discipline for the mind, bat it also-fornishes ite sto- 
dents with « lolly of information both interesting ard vabuuthe. 


22 A.W. Greely—Annual Address. 


In ite comparative branches it trains and stimulates the intel- 
lectuatl fewltins; by ite contact with nature tt develope the powers 
of oheervatiow aul reflection, and in ite investigations it offers 
endl opportunitios for promoting chaurneas of expression and 
logien! methods of conclusion, For profesional men ite stares 
of knowledge ryourding other nations and oountries browlen) the 
mink To merchints the knowledge it affords le indispinaable 
when charged conditions oblige then to seek foreign outlets for 
theirware, Ite utility is even more apparent to statesmen and 
legislators, whose ootions contral the destiny of oe nation, which, 
through their geographic ignorance or knowledge may be led 
inte humiliating anid antkyorahle cotecssions or Lainy Teap mate 
rin) ailvantngen at furoruble opportunities. To the tiller of the 
earth it offers material wlvantages in its alforded knowledge re- 
mirding the iiflugnees of elevation, ex;etice and soil, as shown 
in the natural yevetation or ¢ultivated crops of various countries: 
To thé investigating sciontist if prosonte a woulth of unsurpassed 
titterial, almost untouched, it niny be avid, polative te the distri- 
bution of permanent and tronsttory aon and tlopa,nd in regard 
to ite oth:nographic dsta and soctohoric conditions, so often mf. 
footed by man's dopondence on‘the resources of the soil, 

It has. been objected that the addition of another sciones to 
the alrvidy overiaden course-of owr great Universities is to be 
deplorcd, since even now time tile for a complete course. “This 
wad a valid objection « quarter of « ceutary ainee, before the au- 
thorities of the grost educational institutions of the world cue 
to realize that the field of luwitan knowlodyo had a0 hroidened 
that the scientist of the future ouet bes epecialiet. Now the 
initintion of sclective course gives opportunity for additional 
departments of science, hitherto nogleoted or ignored. As man 
is the dominating epirit of the eorth, so the study of man is the 
highest ond noblest of all pursuits. Time was when the Lead] 
languages and ancient histary—the forgotten apecch anid vain 
actions of yantelen| nitions —wern the helhte df eecular sel 
luatic aun bitiet, hut with advunced civilization there inevitably 
developed a necessity of formulating and mastering auch of the 
nturnl acionces ne minister to the growing plvsival needs of 
tiankind. ‘Thy struggle between the hunianities and the naturol 
Aviohives te prackically past, wich rinintaining ite fruitful field of 
usefulness, Wo lave come now, however, to another age;to o 
higher stage of civilization, where the brotherhood of man is 
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practically established, upon low plane, be ftgeranted, « thatthe 
lowest tribes atid highest commenitios are iiextrienhty uniter, 
Asan ilnatrition comsider Wie barbarous aid lately: cnrinilal- 
Jette tribes of the Conga lnsin, axteen years ago unknown to the 
world; five yeors-liter thetr future destiny deliberated on and in 
a measure decided hy a congress of fourtoon great nations. Vet 
agin, and only a rear since, the vast industries of this jroat 
nation, with thir inval Veil finanetl interests, alinurt cnnpletely 
paralyzed ina single week by the telegraphie announcement of 
an order freee liye thie Vocosttel af counell of in mountry hele! by 
Hinny to lw vet heathenish, 

These conditions einphiasiag thi altemly asenmed Im purtanin, 
which itcmay be added, will stendil¥ dnorpash, of sueh branches 
of acienoy as illustrate the interdependence of the humunitites 
and natoralsciouees. Inoether worls, of the interaction which 
nkes place between man and his physical envirommont. 

One of the most tiportant phases of peographic knowlelge is 
that purtaining to commercial intorests. Indeed, ao indofinite, 
unkatistactory and inpedessilile have been te findamental dita 
on which reat the aioe of extensive enterprides tat, in default 
of ntithoritatlve goovraphic departments in the preat universities 
ol the world, the Wisiness portion OF lire copmiercial coma 
ties have bern obliged te onninive burcaue of Liforiation or 
commertia! gecgmiphie societies for the parrpoxe of collecting the 
widely separated data pertaining to their special department of 
fonmnerce. in the United States the lack ofsieh data has very 
tantetially retarded the development of its forviyn ex pert-trade— 
a comlition of affairs so obvious and togrotiahte that the genornd 
eoreTmMNGHe hid Lien Gonsttrined to attempt a mpoedy for the 
ovil by inthiating and continuing its valuable and highly appre 
cinted Serids of consular rports., | Mortinately, however, tary 
of vir conéuls dnter apo their tities in various stages of ign 
finde as io the inderving principles of conmerctul weougraphy: 
dv Goninerce ad represonted by widely septal ane dissiotlor 
eyontrics. Ttoequtres domind triined in germ phic resaareh to 
treat the tn portent ov) VArivis sepeeteor conmmerrial pecwernpliy. 
The snecessfal performance of such duties involves.x knowledge 
of the leading industries of each country; (echnical familiarity 
with the mw material used: thorough knowledge of such factors 
fs the method and cot il nective labor: local ctistimie; trade re 
strictions; facilities for transportation; hindrances and advan- 


Sar. eens faa, vot, V0, tet. 


ee | A. iit (Freely— Annsal Adifresu, 


tages of trode routes; nmaviyation er guch we port dues, 
ental changes, lighterage, ete; eustons duties, both expert nial 
iniport: local trade methods; the charoter of eurreney and the 
peulinritio: of exehintige: As in itietrntion of the value of in 
formation on the last-naned: poit ootw Ie nentionmed Stounley a 
dismay 0 filing gold coin the only money recognivnd at Za 
zibar, while his gold sight bills on, London or Caleutta were nego- 
tinted nsca favor at the enormousaliscount of twenty peroent, Lt 
may he asic that elsewhere in Africa the Friends of the white 
metal predominate, inte iu Abyssinia the Marin, Theresa dollar 
(or five-frane ploes) ofa curtain date—1759, 1 heliere—is the only 
tirrent money, a foel which serigusly threstesud the success of 
the Alrsindanciinpaign antil the Britieh goveriment eupplied 
Austrion allver to tts supply denartovent. 

The oxtout of geographin deiendy necessitates ita division 
inte distinot bratvhe, which, by commen consent, include, first, 
mrtthenintion|; secon, playaical, and, third, political gougraphiy. 
Among wher suggested divisions are classienl, climatologicn. 
historical, ete, whieh, in my opinion, sre inadvisable, except ma 
strictly subordinate divisions for special purposes. Other various 
anid sugested divisions.of coonemic, commencing, industrial, 
hydrogmphic and aiiitolaival should, in my opinion, be con 
bite | to form adivarth: brane Ib tobe known as econombe yoogrnphiy. 

Mathematival goowraphy concerns the figure, alive and motion 
af the warth, Ite delinewtion on chorts, nnd the determinatione of 
ité locnlities bavastronomical tnethods, Research and inetracthon 
in eurndction with this braneli should lair oapeociilly on the 
technclogy of geogriphy, on the principles and methods af cur 
tography, and on auch inetruments; inethods, ete, aa are india} 
penable to the correct determination, of positions, 

Political geography considers jhe earth as divicdod inte separate 
countries of states, the various tmdthods through which these 
vfutocs strlieivh wanel qimkst te indeperitent or subordinite goverti- 
metls, dogether with the affiliations and repugnanees shown in. 
their intercourse with other state. Under politionl geagraiphy 
Showhl be studied the existing laws, miiral institutions, social 
Ofiiniontion anil modes oF government of dilferent comnteles, 
towother with their domestic and forwlgn policies, with the anst. 
ing results at Hore and extraneous influenoes abroad, 

Vhyaical goograply-sets before we the characteristics of the- 
aries of the earth, aud in ths qutirety Posenia a conorete les, 
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of the wonderful fines of the earth for man’s hubitation and 
workshop. It includes the distribution of the animal, yezetal 
and mineral kingdoms ; the atmospheric phenomena; the Hmita, 
forms and movement eof lind and water and their interrelations. 

The lroad field of pliysical geography ix of extreme pmotical 
importance as furnishing 4 vast artay Of aiowliilee notonly i- 
turesting in fiself, lat aldo as furnishing the farrduriental Iysteen 
on which. necedenrily rest the ultimate conclusions al ceonumir 

ehiphy n't efurta forthe perfeet evalytion of nas minterial 
Tistevlesti The contest and degree of pormaneney of the erent 
currents of wir and den. the intensity wind viriation of tho im- 
portant factors of climate, the distritvution of rit dud svow, the 
prevalenow of storma, the diversitications of land strfaees aii] 
aconn beds, the extent and relation of navignhle waters and 
preticnble roads, the habitat of faunas and the distribution of 
flora’ useful to mankind, and the ethnographic characteristics of 
diffirent nations and rice are the most impartant subjoets that 
Tt fornizhes for stady and considerution. 

Keone seorrmaphy—which may lo sail tie th the sonparn- 
tive trentanent of the politieul and phasical liranches—owing te 
He priction! learings, i the most inportant part of this seloure, 
sine 1t hustriates: where when sid how the Intent teacirets of 
the earth may be most sibrantageously exploited for the lenetit 
of mankind. Tt involves «a knowledge of the natural resources 
of different regions, of transportation routes, of natural qlenvents 
that militate against or are favorable to. special poreuits or inne toe 
trims, wd af nomberles social eonlithons that may affedt the ini- 
tiation, development of conthvaanee of any thinterial enterprise. 

In connie geography effurte should he rinde to sutpepelenaient: 
the seotrmulate! data of polities! andl plirsival geography by 
sputlll study of soll, cllinate, trade routes, mineral anil vet 
dopcsite sitll avpremittons, transfers nil doclinotization af 
plants and avimals, iw Todustrial materials, industrial ijpll- 
tives, finnicinl muthods, trade restrictions :race projudi¢es or 
peculinrities, and other elements calculated to assiet in the proc 
tieal solution of the problem of bringing the producer and con- 
aqmer into such relations as will insure the greatest possiile 
henefit to the wirld. Problems of thid chanieter offer onilless 
dnd attractive mean of cultivahing the intellect, siuee the panvers 
if thought wre nevessarily exerelied anid th faeultios of gheerva- 
tion stimulated, 
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Ten years age our Commissioner of Eduction was isked by 
the Royal Geographical Society to wive infurmation setting forth 
the condition. of geographicscienee and ite applianees in the 
higher institotiogs of learning in the United States, ‘The infor- 
mation seucht was promised, but not fornished. ‘The answer 

ih rote nearly every ealloge or university might well have 
ba piraphraded from a stock any story of the affierr who 
wits lifecbeil bo repr on the morale ned riers of pa fielian 
trie he had visited. He torsoly said: “ Morals they lave none 
and thelr monuers are ditgusting.” So-sctentifie veorraplic in- 
atruction Wivtil Infoly bins beet practically af nnd ite ap plinnimes 
ohaulelo and deticiont, a@ fir ae the United States ia conodried, 

It should not be understocd that geographic resentch, or eran 
gomius, has been wanting in the Upited States: The «lear 
ihows, keen researches, vivid portrayals and lucid reasonings of 
Giiyot have done mich to mise the level of physival geographiy. 
The most striking contribution by the United States to the guo- 
graphic benefit of the workl was that where, as Humboldt said, 
a new acionee wis cretted Chrough the ginius of Muury, whose 
discriminating mind give the orielual Fipalse te that special 
trinth of poosrplie selones naw lniown pe oeenogripliv. Fis 
invaltinbhe svete of vharts first delineated together aso unity 
pront ove ctirrenta, constint and variable wits, regions of 
storm nnd calm and the knewnoowhaling grounds, Pow spire 
cinte the onormons practical qutcome of Maury’s labors; which 
have daved tomankind tena of milhone of dollars through the 
shortened! voyages of ite commercial transport, which in tens of 
thousinds, weave nnd reweave adress the seas the weli of com- 
nierchil intencnree mesonthal te hum protcress ancl prosperity. 

More frequently the reverse side, that of poographiie gnormnce, 
how prevented ideel! ta the attention af min. with its inevitable 
train of futile onter prises, wasted effuets ol ruined fortunes, 
Now It ann exywnsive governmental oxperliient, furedoonied to 
hon-stiooss with ite enfonsed and linaty getuoraliza tions, luteedl 
ancinsufiiciont or incorrect data; again i ew conmiercial enter 
prise, a erent canal, an industrial scheme, a commercial venture, 
Initiated under geographic conditions-that formesst inevitable 
failure. Lf it is not an official, squandering tone of thousunds of 
dollars in serunulyting for building purpeses dbeatn saw-mills 
and bodies of skilled woud-workers ia treeless tezion abeund- 
ing in buildiny stone, kis a host ef moneyed individuals buy- 
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ing worthless land on prophesied poswiilitie, which a wursory 
leaverw lived gre of ceanomies ar even physical geovraphy would wu 
thoritatively disprove, 

A-word relative to what ruiv huve thought to he the. prac 
tien! if not the whole uf geoyripliie work, explorutions dod thelr 
diréet or indiredt result. OCliancellor’s vorage to the White seit 
roijnal millions fro the Museovy trade for England, Hudson, 
QGook, Boring and others made voveres and disewreries that re 
enlted in equally important additions to the wealth of the civil- 
jwed work), Fxplorere ly the score have affected the course of 
trade and intlienced the onwand march of homan progres. | 
have already alluded to the astounding reaults flowing frou 
Stanluy's Afriean work, which, from the nature of ciretmatance, 
can never be paralleled, There will he restilta of aia small valine 
from gomvraphio field explomitions in the near future, but it may 
be dilmittel, aso whole thot the dave of vrent results from yin 

fniphic ddoverios aro priotically yuust. 

We must turn, then, te the higher field of joographic. Teseurel, 
Tee which aomparion and anal yes play the niost iniprortant part, 
Tteeall that fron baodfal of dried plants the botanist Hooker 
outlined the extent and yenerl, physicn! conditions of an tm- 
inown land; that the geologist Heer inn fow soore femeil plants 
real the riddle ef wondrous clinntie clues tlaset the aretic re- 
sion have experiwced, and that a yeographer forecast the great 
plateau of interior Africa years before its existence was demon- 
atrted to the satisfaetion of the world, 

Even higher studies, those of oconetnie puourapliy, await the 
inovic influence of sciontify tietment to vield fruition of tre 
miei inport to the fatine, by formensting the tendeniciess of 
indnstrnl progreae ne atiocted le the devglopment aud transi- 
tion of the centers of production of the raw twaterinis amd their 
interrolutions with the groat centers of population. 

Stich fields offer most protubeing noilia te investigating att- 
eritiels, and dimen Hiese whowill reap reputation therefroa let 
ns bond there wilh be many from the ritks of the members of the 
Savion aL Gyoakarite Boorery. 
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The Elna otha om wie the diwn of ‘the birth ofthe AUP 
of the Faglish oovy, which wae destined it: the seventeenth anil 
eighteenth couturies to swoep the seas of Spanish, Dutch avd 
French naviesnand destroy the commercial monopoly of Spain 
in the new world, 

Fornostamotg the English to attack the ittem pted monopoly 
art: Spainin the Anmericas sul the. Rnat Intlies were Denke ane 
Cavendish, who, with what today soem ridiculously insufficient 
(rinninents, shook Spani¢h pride and soweelt, and captured the 
fibulous wealth they yeurly aent in galloons to the mother 
conintry. . 

In ti7, onder the auspices of Eiiglind's qtieen, a sileat partir 
and shorerin the expertel booty, Str Fritels Drike sailed from 
Fnelund to raid the Spanish colonies of North and South 
America. . 

Sir Francis. Dike was one of the boldest boocancerscand navi- 
otore that ever sailed fron Hneland: he was every inok a sailor. 
ii infinite lmvery, skill awl selGrelianee, he eallied ont to shear 
the golden Hooce so long the sale monopoly of Spain. 

Judged today hy the standard of present aceeptod maratity, 
Dinke'k novel canipolon was bot a shade wbove piraey. Lt woe. 
conydest and plunder, with no protension to diseavery or eom- 
mere Wink itaehieve) wie merely incidental in bis pli olf 
encopion—a mingling of ehivalrie lravery witha modiewn 
of relivious forver, “One Meteher, aclewvinun, waa his ehiprliies 
anid oxhorter, hut was not a very sealous workman in the vine: 
yarn of the Lond, Fletcher anloone Pretty have both left an 
élaboraite account of Drake's‘ res gestion,” which in main freta 
conrespHinal toloralily well. 

Sir Franc Denke (whee Fleteher calle our Adiniral), having 
raided one plonsoresd thy weet: cunt of South Anverica and uf 
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Contral Amerion and Mexico from Chili to Goatuloo, capturing 
ships, towns and great treasures of gold, stlver and plate, spread. 
ing a tein of terror ia that whole region, reacherl at last the 
port of Guatale), a haven adhurt distance west of Tehonntepwe. 

At Grintuleo* Drake, knowing that the whole power of Spain 
Was how pronmeed aid qn the qed cre in the South sea, are! that 
the vetarn route by the straits of Magellan was too dangerous 
nnd tncertain, both on ndoount of healt tiavigntinig and eériain 
attack from Spanish fleets. boldly reqolved to refirn to. Fayehand 
by the Pacific ofenn.the Molocess and Kast Indies, and the oape 
of Good Tope,a longer but a safer route: Leaving Cuntoleo 
well loaded! with plunder, Druke sailed northwestward insted 
of westward, hia trae course, some OO) leagues in Jongitude,-and 
to dined 140) lengues in all,-Suntil we came tote 42° north 
latitude," + but Pretty sara 42? of the pole arutie} 

Although Wleteher and. Pretty differ somewhat in their acount, 
both weree that the cold for them wae interes, afler their lone 
etuise fo the tropics, Pretty says,“ ourmen belong pinched with 
the same, complainod of thie watronity tharedf” while Fletcher 
pithiiv anvs,* they seemed to be in the frokon aone” 

On dune 6 our militant chaplain aura: ~ Wee were forced by 
contrry witdes to rune in with the shoare, and an enat anclinr 
ina bud bw.” Flere the cold continuing and,as Pleteher calls 

them, “vile, thick and stinking fogmes peotailing, "2 they wore 
uninble ts) rimain, botwere formal to co ne farther north. 

Curiously enocyh, at this paint of his narrative Fletcher seem 
to huve had his mind ae hid memory much alfoete, proluilbly: 
by the aforesaid "forges," for in the next paragraph he wravely. 
tells thot thia bid bay wis in the height (lotitude) of 43° north, 
sant far fron the entries of Puget sound inte the Pactioc oon. 

So if Fleteher is: corroot in his statement as to the Jatitodes: 
exinent, then from June 3 to dune 6, 1670, Drake beac sailed in 
three days (V7 of latitude, or over 400) miles; or, toking Pretty's 
estimete of O°, aome (miles; bat when they concluded to leave 
this locality aad return qetth ware, they folluwed theecnst, which 
he ears was reasonably plain, vot the hills wore eovered with 
any, 
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This, retorning with * propitious windes,? onr clerital jure 
cil bella tia it took Une te Jtine 17, FAF8, to reach on the eqeast 
the parallel of 38° SO north latitude, a eotiwenient ane {it hare 
brough,” a6 Fletcher valle it. 

We cansay here that Peteher’s hay. with the “ vile, stinking 
fogues," which he says was in 45° north latitude, must be con 
Hier asan error made by him in plaen of 48° latitude, 

Groenhow, in his digeiesion on the Oregon question verre age, 
comments On the discrpaney of thine between Dinke's rapid 
Journey northward and the twelve days’ time it took the Admiral 
to siil back 40 the 35° S60" point with favorine wind. 

Prior, in his Collertion of Vovisesn well kiawn English work, 
plainky says Dire wont to4o* north latitwds then dalled bank 
south to 8° fatitude, 

That this is nosurmise on our part as to whi al weather, 
Fletcher hinwelf says the bay was a jnost wucdrnfortibly apie 
for thera, and they were driven south te find a better place of 
anchorage, | | 

After qarefally cHnparing Fletcher's and Protty’y narratives, 
it is evident Drake laniial somewhere on the coast of Californin, 
but where, is the point of discussion, Wher, however, wo con- 
sider the cull and frost experienced liv them, the confusion aff 
latitudes pivin, theit northing and abrupt return, we cannot give 
much weight to their latitudes, taken inthe stern and fous thst 
howell that const, nd that their observaitiona anid dead rockanl ng 
were not even cloge approximations, yor gan we bellove such a 
Tragnitioont hay and harhoras-that of San Pranciseo could have 


bert so sighting y mentionad by him in the way he nrrtes, so 


tht the “fit and sinvenient harbor and fair bay” could not be 
the bay of Ban Pranectser, | 

Bryant, in his History of Hie United States, disctisses the prob- 
able location of Drake's harbor on tho coast of California, and 
wives from Hond)ie a map of his anchors, which hay « strong 
navn bine to Bodewa bay ond Romanza! point, wiw known ms 
Bodega head, . 

Wingor's Narmtive and Critical Wistory of the United States 
enters Jargely andl interestingly inte this subjnet—i raid of 
the arrument. advanced on this maidted pomt—alling te the 
hitherte scanty cartography of lhrake’s discovery a copy of Dud- 
ley's map, the Anano del Mare, Dodley’s mapowo think but 
little elneidates the question, It indicates eortain, boys and 


Old map of the const af California, ait 


jalnnds Hetweet the 38" atl 39° ndrth latitude, one of which 
entlle the bay of Saint Michael, the other Porto di Nugva Aliion, 
which, mide from their Approximation to the G8? wnd. G8" 80" loti- 
tude, require ConHiclive iidgiiation to call Bodega bay and 
the port of San Francine, 

Professor Hale, in Winsor's Narrative and Critical History, 
hints that it may all be the work of Dudley’ & imagination. 

The map of the coast of California, detived from Father Acosta’ 
work, in Angel's Mémotre: Geegrnphiques. curiously resembles 
Duilley’s map in newer teapieda. Puhia de Pinos ean be taken 
tir Peper Monterey iW ond Cab de San Preise ae polot 
Sark Peelivas thoes ullow talaridy {at bv a farther stretch of intiy- 
ination cain be supposed to tepresiat the Furallinds, while the 
Balin de las Delac on these lines represents the suppoded San 
Francisco bay, ifeuch wes «upped bocexist inthe sieteentl en 
tory; hutie Cabo de San Franson a ruined Tiagoserd mr thust heed 
land after.or before Dirnke’s voyage? We hope that Protessor 
Davidson will throw some light on that name in his farther 
promised collation of Viseaino’s survey; but Acowta’s minge ir 
ofalite anterior to Viseaino's oxjlntntion. We were iuehined 
first to considur (hezronp af islands betwen Cabo de San Frain 
eeu and Panta de Sardine sa representing Gabrifla'’s diseover- 
bes, bint thely «distance from Monterer boy and their posrtion, 
toward cope Mendovine seven bo piwolude this theory. 

Now, Flotehor says expresely: “ Prom the liwight ofan” [4e"], 
anowhieh wen wow wer, to GS? wee found the Innd by consting 
along tobe tat lows 20.0 2 dm G8° Mv we fell with acon- 
yvonient and fit herhrough, and June 17 (lor), came to anchor 
therein, where we continued anti) duly 231."* 

San Fmneises bay dein latitude 47° 40" nerth, Bodega lity ts 
in 48° 80 north, [tis singular, in view of what Fletcher “ors, 
that their anchormen Wiis. an ie Lh « thi eh eh Lica. senitth of Datu lke’ a 
tnest southern peta jiuriey eral he seloetol jt the rooitit 
whore Drake lauded and tuk joes ivaEI Drake coasted tu ihs* 
lutitade, near to polat Hewes; lw, finding mu place of suilitle 
suviliorige or ti lamil, returns northward aeiin aod anchors it 
Riviews bay, a modt conveditent protit Lo netit, whine a fow days 
niter he (nddlwes (incre Atiglitane) in thiranutiosof a ren) arown- 
ine more befitting the Nuptunian comerpaerle of a jolly set of 
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tore and suoeessitl buceancers laden with plunder, than the 
honors of a-sober discovery, while the inane farce of talcine pas- 
séstion for the crown wf Henyelunsel disregarded the prior rights wf 
Spanish ilissovery many wears befure Drakes landing. 

Fletcher, who enters In don detail a4 to. what took place chur- 
ing their residence) in the bay, sas, on pao Gs = Tha ov Tate 
our general nained Albion,” ote, Another reason for the “act of 
pssrsion ” was evidently Drake's iden that by it he mafirmed 
Kngland’s denial of Spain's monopoly, founded on the oteurd 
bull ot’ Pope Moxander sharing the eastern and western hemis- 
pheres hatwien Spain and Portugal, partition seouted ty bath 
Frans and Englad, The abeurdity af the “act af possesion ” 
by Sir Finticis Drake was in later youre repetited in numerots 
localities on this plole with #ivtin! advantage to Engliaril, 

In thi innnner the poor ignvrant aboriednes of Africa, Asia, 
an Ainetios have fund thomséelves invosted with the honure of 
illodial possesion, duly tranéierrond to Knvlanil by the magia of 
treaties, Thean, with the (litmis OF first discovery qonvenibntly 
at hand, hacked by presente of onstoit clothing, run, theatrical 
Grmwns nicl medals of Dritnunin, formed the foundation-tor firturs 
eerhen res Hind tnexation, 

July 2 1579, Drake left his anchoring ground) the fndinns 
toklime a sorrowtul farewell, signitling with fires the departare of 
the bttecn tess, 

Floicher now tells us “that not farre withauwt the harhrotsh 
did Tyé cortain isles (we called then) the isles of Saint Janes), 
having Hn them plentiful amd pret store of senlé ane birds, with 
one of whieh wefell July 24th, wheroon wi found such provision 
He night completely serre our-torn for awhile. * 

Theet i#lunds, called by Fletcher the Saint: Jaries aro wie 
doubtedly the Farallonos, vet it took then one day's sail to roach 
therm Fron their anchorage. Wo con hardly think it would teke 
adoy to sail from Drakes hav or San Francisen harbor to reach 
‘these outlying islets, Tho preponderance of locality and dis- 
Lettie smog bio pecrtert te ailegs law te Dieadee’s harbor, 

Tides not soon posible that in their Ligertl tansy Sa ity 
aid down thy const they would have auiled tebe inte San Fru 
cH has withottt hisitation of difhewlty liv finding it, 

Then, sgnin, 1 seems they discovertd the Saint Janes ialinda 
gnly when they loft the const of California. Covlil they lave 
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ignore them when in June they sailed along the const and 
entered the hay? On the theory that they stepped in Dries 
bay near point Reyes, they wom in eight of thy Farullone, Tf 
Hive lend aalled int San Feangias) harbor ee June 17, £574, 
they poate Between Drake bay and the Farallones ond beat 
not fall to soe or notlow ther, 

A deusion on the tales of the latitudes vi vin Te the one 
if the desultory navigation of Drnke alone the coast of Cnlifor- 
nin wil] not be made here. ‘Wo loave it:-to the eminent hiydrog- 
rapher, Professor George Davidion, who has most clearly amd 
seencioualy worked cot the devions and qroeadling questions: in- 
volved, from the explorations of Cabrillo and Ferrelo, and be 
alone ia cotupetent to ait in judguientover the positive vitloe of 
Drake's nautical astronomy, 

We have claborited dar theory a4 founded on cemditions and 
pliysieal feet given liy the sutheritie: consulted, while we have 
acveptell the lntitudes as cluiely eorreet when they are applica 
to the point disemsil, whet it tan be chown they agree with the 
laivwlinn tks vleseri lhl. 

From theaurcey of Vieesing tn ThOT=200 anti tote io thy 
civlitenth century. the costs of npper and lower California ane 
Oreron were littl inown or studied, Serious changes took place 
ofter 10, when map-makers began te conser California an 
ialand, an error perpetuated to the middle of the eightennth 
eentuty. (On Dhuval'y mip af 1682, Caltfornin iy represented), and 
Canada is shown as lordering on, Cabiforniis, port San Friniciene 
iv in alt 40° north latitude, and the Rip del Norte is empty- 
jny iote the Verniliion—niest fanciful aol unreal cortogrmply 
futrtiledd on the worst orror of fortner explorers, 

Engel ail other jnotid by bith, suggisted In thie last century 
that the distrepancies between the sixtoonth century Spiunish 
explirntions aod thos brooeht ont to the eighteenth century. 
night be aseribed te changer in cost confizurtion, The shal- 
lowing of the sen nlong the cenet, the formation of jdlonds and! 
reefs, were aufficlens to account for changes in topegraphic and 
hydrooraphie featenes, 

We are unable toelthor affirm or deny the possibility of such 
changes in the $50 years siti Cabritlo’s exploration, vel we 
cami Large thet Culiforniaand the ramon roid Sun Praneisen 
has hoe subjected tu violent and oft-recurring séisamio vonvul- 
diuns; which have elevated the region around San Francisco 
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many Téet above the present Pacific lewels aod that these con- 
Vulsions.ary still) far fei dormant 13 yeurly witnessed by earth. 
quake shocks,a stato of high internal tension which rvuigehvt 
obltirate tint nhyenitioait Tenge. 

Consulting the account of Adiiral Viseaini’s survey of the 


‘coast of California a given in Father Venogaa’s History of Cali- 


fortis :* 


The Capitan and tendon had po senner bef the harbor of Monterey 
than they hyd a fiveruble wind), while, bamting et) the twelfth ans, exit 
ried tiem boven pom st Froncison, Bot the day ather, which wie the 
ith dnaimory, the wityl whifted to the northweet, bot blowing an oy gale, 
Hil Hinds eve way, nod the tender, comelediie there wae 10 necessity 
for stunting infor the shore, contional herveyaue, The tiepitana, tiitk- 
ine thes Wert in eongany, Hid et shaw aoy lich, by which means in 
Hie mbornltig Uber Tal ie kilt ofimnch thir, ind the gener (Visealne) 
inter Captus nturned to, port Su Trmeiaeo tev welt for thoy tender, 
- oo « Anetline eemenia whilels dnitieied the Cajiltana tee, geet: nats Verte 
Francis wae to toke err itil eee 1 anithiiig woe to bie fine 
ofthe san Anpgestin, which inthis gear Ue fad, bey order of bis WA jeREy 
and the viewroy, been emit fron the Fh lips lw the governur ly sorves 
Hin comet of Cnifornin onder the iineition! if Solamstinn Rediripner One 
nienon, a pilot Kivwhy abllithes, int wm driven.eelore in this bearer 
hy the vdolenes af the Wit, Amor others wy based the San Anwngetin 
wae the pilot Preaviaoy Volanne, who wna aao chief pilot af thin sqiuicnoes 
(Viewing), 2. . Adal The ziti wae desinnai of pritting in hore to 
eee If liens romaltiel any vestizds of the slip anil eirig, 

The Cepltano cone foo an anchor behind a pednt of land called Ta 
Prtiitaa ides lise Tore, 


We consider thit this quotation most signully proves that port 
San Francisos was whit is now known as Dikes Iniy, and that 
Stlastion Viseulne nnehored at the northwestern carer, under 
Putte de lot Neves; and Tf we geeept Acosta's mapas quabtiahied 
previous to 1GS0, thant it would appear thot port Saab raneieew 
ih Mune given tedt hw the Spiiniandé, and tie no natiner evi 
nected with Sir Peoeciy Drake's anchorage or the aulsderuisut 
dabbing of San Franses bav as the tna of Ste Feancie Dike. 
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NOTH ON THE HEIGHT OF MOUNT SAINT ELIAS 
lit 


PROFESSOR ISRAEL 'C, RUSkRLL 


Owing to the wide variations ju the reported holeht of count 
Saint Mlias, it has beer feetiously remarked that thd nonntain 
intst he iniderulie rororkable chitives. Now thict the ieet- 
mite tomar of Mesers Motrnth and ‘Forner, of the United 
Stites Conat tid faoletio Snrvev, have tarnished roliable tata 
for von parison, it important te note that the height of the prank 
probably docs vary, and that future measurements, although as 
refined as those jet mentioned, may not agren with them, 

At first glance it might be thennght that) the enaw filling on a 
lofty mange would be blown off from the ridges wml prenks and 
meen mintid be a grat thickrrs only in the depressions. Tt ix 
now known, lLowever, from ahundstit oleorvntions that this is 
not thy ease. bat fistend drifts form ino poculiar manner'on 
evut Uhe midst expokdd sunimita sone to toiterially Tnerense their 
hoivht, As T have previvdsly atten ptod to desoribe,* the driftz 
bn Mmeunitain pouki frequently hove the formof a sharp pyranict, 
sot woentricaiiy on Wier summits: Thit is the-case on mount 
Saint Flins, The snow pyramid, which gives. the teuntain tte 
exceedingly sharp tip is certainly not less than 20) feet high, 
nowl I ehuntaled rive bias airpricen! if we Lnety TT tin|s rey rorelicd, bias 
ariow would be faunul te he G00 op 40D fort deep, The height af 
the prrmil depends on tie anowdall, on the direetion and forve 
of the wind, on eddies in the dhe currents enue ‘Ly the shape of 
the somunit, andonavilanches. Every shorn retinol the pyr 
mil in the sanie moenner that siow-drifte ot lower clevitions 
chung their shapes, nod the great avalanches which start from 
its northotn fice niust nfect ite height Sill the resulting form, 
do fardisis known, iealways an unsymonietrion pymemid, with ite: 
‘ateepestslope to the north. (Changes in the height of the prym 
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mit are not eaused by melting, for thereason tht onder present 
climatie conditions Whi snow tar the summit of the mountain 
ieee bot melt during summer, but al an elevation excesding 
about 12,500 feet always dry-aned light wand maser bles the fest, 
relia, : 

The conditions ob which the snow pyramid on imuunt Saint 
Hline depend site si varinble that is ot Poasimabile te suppose 
that its height remains the sane at all stand or from vont to 
year, What the vorintions may be will perhaps bo determined 
hy foture measgrement of the elevation of the mountain 


GEOURAPHIG NOTES 
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HE ANTALCTI! CONTINENT* 


Riwimé of Erploration Work—The first expelition inta ne 
Antarctic area ales madein JS67 by Alvuro Mendafin. a Pe 
vinn. In 1598 the South Sliotlaud idlands, # ertuny) paula fi af 
enpe Horn was divooverod by the Tuteh, aad in 1008 the New 
Hehrides grog was dl jae wernd liy nanonned Peravine expedition. 

La Roche, a Freochmanin 1072 reported the diseovery of an 
alan now known as South Georgia island. Franen in 1772 
ment aut Mde Korguelen, whe sighted land in latitude 49° § 
Hid dangitady Go" BAe thaviaght he ined dlidtowersd the Ant- 
arctic continent, hut a second expdition the next year showed 
it to be anole a barren tsland, which now bears his namie, 

The vreat Boglsh enptain, dames Cook, wos the first, however, 
to do any serious work in this section, Le 1775 he iret crossed 
the avutlert eipole. and the text year The roaeliod Intitude 71° 
10 $.in longitude 10" 64 W. Ho dloscrifow the peso aa ine 
tonsely inhospitable, beset with thick fines hepyy storms, ane 
the porte alony the coust, if thane were nay, as boing filled, with 
ine ntagcretthickvess. He also bellowed that it would be dupes 
ei lydee ten avkdavday: tt higher latituile,anid it ts a fet that his record has 
uty surpased be only two athe wien—that is, Csptuin James 
Weddell ani Sir Janes (ark Hoss. 

After Cook came Soifth, Palmer atl Heniwefeld ta 1519 anid 
stu, nnd dinting this latter vear aldo Bellineshausiy, o Rossin, 
nttiined i Intitude of 70° S. in longitude 1° AY W., disboworiny 
Alexamlorand Peter lands. Powell diseovered thoSouth Crk- 
nove Cook's record wee broken in 1823 whe Woddell renchod 
latituds 74° 18° 8: in longitude 4° 17° W. Here he found oan 


* See The Goneruphleat Jonna, Pendors 1s04: there the Hoyal iin dy’ 
Geugrapliival Mavuelia, Mufivlivreli, URUGS then Antatetion, | iy Conengl 
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open sen with tonny whole srrhuriliiye his ship il the witers 


coveral with birds. 


Tinto ty TS) Ianded on Adelaide lsland, diseovoring ale 
Grbac aod Enderby linds. Talleny ciseovurnd Balleny idan 
ond Sabrine land. The Frenchman T'Urville sighted Adélio 
land in 13), bot he wae wofertunate ih being. preceded) by 


only a fow days bv Wilkes, whe, in chorge of the expedition 


from ut awn country, skirted the shore of this continent 
through 607 af longitude He wie uanlle to pale a landing, 
owlig tothe Hames ine cap whieh, descending from the shore, 


extertled for several milles inte the sea Tt preented a perpet- 


thoular fiow 100 to 200 feet above the level of the sea, and wis 
tnhroken hy indontationa for the eutin leneth along whieh he 
eoutted Later Dallas diseovered Kaiser Wilhelo islaids 
and EManiunek-strait. 

The most supeessto) and the most important expedition to the 
Antarotie wae thot of the Brobue and) Teron, ander the conmnagd 

of Sir dome Clark Ress, between the years TX and 1445, Ho 
thrice crowed the Antirctia eitele, In January, 141, Vitoria 
lniwl was aivhterl, eoustatings af wowitaly, paunges varying from 
FCM toe PCY feed iw heheh Mong this dhe lhe cmatiead soutly 
wate for S00 rniles, writil hit way was intercopted wen perpen 
(Heular wall of jew 200 foot in hivivht extending in/an east and 
west direction, Triwliatole in feat of hin the voleaniv cones 
of mount Terrorsand Erebus arse T0800) adel LEA foot in 
heigiitrasspectively, The latter atthe time of visi, was in potire 
eruption, and one can imagine what a omagnificent aight i mist 
hare how to thoes men to seq oy) Tens Tonia pen, 
locator in a vast wilderness of ice and snow, belching forth fire, 
lava, and ameke, Theiee harrier opping this Antarctic oonti- 
nit Hoss coasted for 4) miles, anti] he liad to make his way 
ett, owing to the closing in of wihter. 

The next senson this intrepid explorer repeated his lust yvenr’s 
rip, but with not so much soos Ile peach! n latitude, how- 
ever, of TS’ 10S. Ln the third senson, in 1842-4, Ross visited 
the regions aonth of cute Horn in the vicinity of Erebus and 
‘Terror imp. Ele could not follow Weildell's course, owing to the 
élosing in of heavy pack joo, 

The nest expedition of Importance waa thot of Her Majesty's 
ship the (hallenger, which visated these regions in IST4. Little 
geoeraphic work a4 commonly uniermtood—that-is, thediscurury 


The Kepotition af the Dundee Whalers, a0 


of new lnnds—wes dow, Por tavestigntions yore nore eon {;ied 
to d study of the dowper regions of the wen. Very valuable seiet- 
tifte results were olitaiied, lowever, and through hor sonmdings 
and dredpings and in concestion with proyionsiiseoverice, Dr 
Marry has hewn uble to outline the Antarctic continent, 

In the fall of TM! an expedition, consisting of four stenm 
whalers, was fitted ont from Dondee, Scotland, The Koval Cieo- 
graphical Sockety well equipped them with scientific inetrinonts, 
sich as chrbnometers and metporclogieal instruments, and the 
sur Hone on bone of byool the yeaels, the Jialenasni the acter, 
were selected on account of their gendral ecivutifie training, An 
account of this expilition may be found in the Souttish Goo- 
ginphilvnal Magaxine for Fobrowry, IS. Tho twee ships, tle 
Actor woe the Bolean, left the Falkland islands December 11, 
ertising about in search of whales until January 2, wher thoy 
Ful reached a Intitiuds at Pag? Ss. On Jonuery tt, 1805, a lending 
was made ono beach of Erebus and Terror bay, where m fow 
apocimens of senweed and moss were found and prosereod, Ny 
whales of value, na the truco whalehoue whale, were scen, but of 
the southern finner and the common hanelilwk laree numbers 
were encountered, Specimens of the bottlenose and two other 
spocles were enpbured, possibly the Oven eqpeusie and the (ilobio- 
‘eiles, Soule wero plentiful and a good coteh was mule in aw 
chink tine, for spocies boing ohsorvinl, apyitetontly identical with 
those claseribed lw Ross, but it ie doubtful whether the true fivr- 
neal wins fowl, 

Thire was a Norwegian sealer, the Joe, in the same vicinity 
thie senson. She collected on Seymour lind, in Mrebos and 
‘Terror bay, a iimber of fossils, which have stoce been deter- 
mined as belonisines to the lower tertiary. 

In September, 180), another Norwegian stean whaler, the Ave 
avetic, sniled from MWiusherg, Norvey, for the southern reeiona. 
She was seat gut by Commander Svend Wivn, Wer sailing 
master is Captain Lounarl hristensen; she is barque-rigwed ; 
tonne, 220, ad carries eight whale-bouwts. Meteorological mri 
other observations aro to by made. Last season, in the vicinity 
of Kerguelen islands, 1400 senls-were enught inside of eight 
days, no for-senle, however, being found, -At these latter islands. 
the vesse| visited Koval sound, where a colony of 50 pres 
wae found, consisting af Eeropwate, | Chinese andl Indians. Ehe 
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then sailed for Australio am! arrived at Melbourne on. Feliranry 
27,184, ‘hie November she will atten pt to entur the Antaretio 
clvole 3 in the vicinity af Vietoria land, 

Finally the last « pueda at this «lite, oisiiting of the Nor- 
werinn Whaler dawn, Caetor al Herta, hos contributed eon- 
slilorally td out toporraphie knowledee of Anturction," 

On Decwnber 6, 1808, Captain (AL Larsen, in the ship Jaen, 
nttiidiod a littitode of 68" WS. in longitude MP Wand one of 
the uther vessels renched Jintitude 60° Sand in a nore westerti 
longitude, “These teen hinvetherefory attained o higher aouthert 
latitude by four degroes in there longitudes: than any previous 
nxplurore New lands wero uliseovered and a number of active 
aswell as extinct yolemnoes wore sighted, 

Lae numbers of seale were soo and captured, belonging 
principally to the Grave! and Malet species, Pew whales 
were caphuited s spaces seen were ne followa: Blurhetle, Finale, 
Kaverhent!, Miwberole unl the Rethvole. 

On Dwowmber ] lal was sighted In 65° 42S, Intitude and 
AB aT” W. lonwitide did the mand of Gipo Frituniet whe given 
to the lieadlind, The Intid appeired to Te high, cuvvored with 
snow an int, aol stretched in om north and south diroetion, 
Mang high suew-cerered ponks were seen in the interior, and 
the name of moynt Jason, was given to one of the more eastern 
and nears peaks, “The lowerslopes of this mountain were free 
af tee and snow, but it wee found ipessibile to: Lend, ewiti bo 
the immense ite barrier whieh extended from the land inte the 
sea for a distuces of several miles. 

In latitude (4° 42" & gral longitude 81? SOW, Iieh land wis 
aightod, te which woe elven the name of Fown lad. It consists 
of four hills, their northern aid gastern slopes being free of snow 
Hod forming a Conspibuotis landmark, dsyocially on dppiroweling 
fromthe north. Captatn Larsen sailed southward fora distance 
of GU wiles alone thisiew barrier until on December OG he at- 
tutned his highest southern latititie. Further progress im this 
dircetion was prevented by the winter ice. On their return sev- 
eral islands were discovers) aod. tinmedl Werther, Robetisat, 
Cliristernen aid Seal felunde, A landing wae mate ot) Chisten- 
aon isto and the greater part of it was found to be free of 
snow. To the northwedt: of this land x small volnanio islaned 
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was sighted, to which was given the name of Lindenters. (Cap- 
tain Larsen says jn his journal : 


This oleate tind the dhept oP a aeht lon died wae of considerable 
Height. Phe low wis melted for peonidorble distinen arom it, 1 pre 
mitted a reniarkable aepect, a arin the top sind om the dlapes thie 
wore fantiellike hules, from which avery black and thick «nioke ine 
from. tite te thie, covering the top lief, Inelurt, it was in full uctivity. 





Fiaeiiie h— The Antaretio Chatlaeut. 


The Antarctic Chitinent.—Figure 4 ia a map of the Antarotin 
continent securing to Murray. He etimate: the area as 
raithy 4,000,000 snare tile, or n continent with a greater 
aren than Australian, According to Row, the rorks of Franklin, 
Cockborm nid Posesion islands are of voleinie uridin, andl in 
his dtedgings to the east of Virdorin Lao voleasile rock -weus 
found, but withsome fragments of ery granite. 
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Deville, at Adelie lnnd, food a procipitows shore, with ele 
vations from 2,000 to 3,000 fae “The rocks of the neighboring 
iatands Were ¢ritites aid gente. Wilkes find on an idehore 
in the same vieinity lore howlders of red sandstone and. brwalt, 
with smaller gravels, atones, clays ani) wud, The dredgings of 
the Chalfenger prodaced from the great ocean basins voleanic 
debris, but as the Antiurctic content was approached quarts and 
granite frigmetiia were feud, anidin the highest lititube reached 
thay cl reed yelinges coneletod mainiy of fragments of dierites, granites, 
Hitt schists, aandlstores, limestones, and earthy shales. 

In the reports of the expeditions pees ints to thous of the Dun- 
det anil Norwevlan whalers the rocks of tie islands to the south 
of eit Herd ono dercriiel ox of eélonsiis origi, Dr Brice, of 
the Latene, reports the fading of inetumorplicand sedimentary 
rocks im bis soomlings, 

Captian Larsen, of the ship vivo, a above: stuiod, vollocted 
from Seymour shined coring his:tiret trip, in TS02,n srerac ee of 
fossils which have been determined as belonging to the lower 
tertiury. lo November ofthe next vear he linded on the same 
islind, but nt a different place, and sure: 


Whoo we wort a quarter of a Norwegian mile from aljore nul stisal, 
abeat S00 font alice the sea the petrified wooed team oon anil nero 
Frejient, cui] vee tok aewer) epedineie, which lode ae ther were of 
dloecivketverte rinse = thie Lomahe sumed borparbarboiee, oom gyi tia voor ring, Were stem 
in the logs wh ich ler elonting inthe soil, ‘Tha weed sented not to teavte 
been tintin Cat The watery on the elintrry, it couhl never haw bert 
in the water, Isacutite, in the fin oie, wee fend petritie! wore, whike 
there were mone in the secoml At other planes we saw balla nade of 
eafiil iil ceiient posting pen gelllars cotigemend of thoes smagie constitodtts, 
. oe « The bouch ie fiat and oongista of white mane. 


Tbawonh! seem, therefore, that Antoureticn waa n trie eonti- 
tietitil aren, having the fondanionial eoutirental guess, with 
Liter fomsil- hiro sandstones and lineetoncs: 

The primary object of Moss's expudition wis for the purpene 
of making magnetic observations, and in this he wes very suc: 
cesfal. sailing to within 160 miles of the south magnetic pole, 
He furnisled more trastworthy evidence on the meteornlogical 
and tagetie Henditions of Antaretion than all the proceding 
anil sunceeding expedithins put together. 

Al the time of the reading hy Dr Murray of his valuable payor 
lefore the Royal Genem phic Surtut v, Le Neomayer, w German 
ectotitist, contributed an article showing the desiralility, even the 
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necessity, af obervitions Ta this section before the theory of 
the exrth’s magnetism could be Mnally settled.* 

The very importint problem of the fgare of the earth, together 
With a chomber of othor geodetic questions, cannot bo sobyed 
withgut foller knowledge of this area 


MAGNETIC OSSERVATIONS. IN IOKLANT, JAN MAYEN AND 
SPITZRERGEN (N 1921 


Tho May and June mamber f1SMh) of the Annualre of the 
French Metearilogicnl Society coutalns an account by M Th. 
Moteanx of the musnete obsdrvatiuna made in Iceland, Jot 
Maven island, and Spitzberyen, in the yenr 1502, ley thy officers 
of the Iransport ly Manehe. 

The secretary of the Freneli navy, at the instances of the min- 
ister of public instruction, sent, ander command of Captnin 
Bienaineé, the stenmer fa Mirche to dan Mayen and, Spiteber- 
gen for sclontific purposes, supplementary to a supervision of the 
teeland fisheries, which wae the ordinary duty for the ship. 

The magmetir obeotentions, pucrticnpated ti bey avert! Ofvurs, 
were tatlated and reduced by Licutenant Exelmuns In [ee 
land the northern and acuthenstern sheres were iee-beune and 
theemtern Get nearly duattoinable: consequently observations 
wert mace won the northwestern Gonat ot Rey kiavick, Dyn, Tse 
and Putrix herds 

At Jon Mayen the pier and lench-mark erected by the inter- 
national Austrian expedition (1882-81) were Inund intact 
Here, as in Ievlamd, the soil ia magnetic, and around the build- 


ing sheltering the pier was found o fine blackish sand, arising 


from rool disintertation, which affected very strongly the ninag- 
rietic teen le, 

AtSpitulergen sever! werles of doterminatons were meade rt 
esvarch bivon the spot where Bravais observed in 39, Pad 


‘wether nnd heavy gen prevented them from landing of cope 


Thorsen, the Danish tingnetic station of 1882, but they anc 
cola in pinkiby oleervuctions moder favornble conditions; how 
ever. in la Manche bay, about 7 miles from the: Swedish obsery- 


otory. Tnaddition, obeerrationsowere made at sea at 2) separate 


points in. the vieinity of Tewlnndl, in onder te verify the opinion, 





*Tho Henewal of Antarctic Exploration, by doh Murray = Tre Cre 
eraplijenl Jivrnl, Lorde, Faure, TM, pe i. 
tTrinslited snd comlonsal by Genorl AL W. Greely. 
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venerally necepted aneng the Leeland fishermen, that in these 
Waters the actun! direction of the chitnipase varies from 20° to SO" 
from the onloulated diruction, These olvervutions indicated that 
tha calothited valves wreneyer nije thin three digoies in. errot 

Thx compiriat with former Libieory tink, it wae Juul that the 
rere soddl ar variation of the deeliation is — 10 ut Jai Mayen 
(IS82-1802) and tt Spiteberget (1854-1892) —7" ai) Revkiavick 
(iSt6-1S025, and —3" at Borwen (1855-1802), | 

Theseculur yariation of the telination and intensity isomuch 
loss clearly defined, ‘The inelination, for-example, appears to 
litve diminished only nine minutes at Revkiavick-sinew ISTO, 
and if now inereased at Jin Mayen and Spitebercan, noomre baige 
to the obvervations of StH. ‘The terdeney of this Variatiwn may 
soon natural, taking tite consideration the distribution of fac 
dlynies in the North Polar deen: bik, on the other hund, we 
know that Wiilerent inédlination coinpaees die ok give identical 
rome; nnd aguin, that te moke mngnetie observations 1 vol. 
mie lands strictly comparable Ht is heowtiary that olworeurs 
ahicnutel Oca exouctly the sae point, wold ove onder thee 
conditions it, i, uncertain whother the influence af tho rocks has 
not teen modified in the meantine. 

The following table gives the revult of the land observations: 
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A VEW LIGHT GN THE DSCOrERY He AME BICH 


This.was the tithe ofin pauper by Mr Yule Oldham, rnd at the 
tieberes tinge, af the British Associution for the Advancement of Sei- 
cf, list Auguat, at Oxford. He says:* 


A ghar at the map of the Athintie cermin will shaw dhe dines | 
peiate ifsc: (1) North Amerien by mone of the earivetlernt terug irae 














* Sivett inh (reeyreaphical Magazine, September, 104, [iii 477. 
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stones, Teckuw! andl Greenlewd: (2) Conte America, with the betp of 
the etendy northens|, tole winds; GT) Brasil, in Sth America, which 
je tet one the nearest polut te che (lt Workd, tet has aly: additional 
mlventoge of whole dil corninté tending in its direction. There cit bw 
litte dagh? that Americ wae viele! by Noreenea whont a. 2. 1000, by 
the rst movies Tradition aid the neeonde of samme curly mupie, ww lalets 
show eile Tintin: Intel tine ie Dir weet Of the Avotee ie tlieee are wiet 
of Enrope, seem to indiete that the sooo] conte lund heen possibly 
it Viawd early inthe (feenth evntiiry, hot the thind anal esaivet. wae qt 
available ti) the weet Aftionn oommt 2 fat ae enpe Ver’ hod boom dis 
covers, Tt wae in (44% that rope Ver was for the fleet thon rounded 
by one of the exploring expeditions despateledl frate Bortugnl by the In- 
Jofiienble rine Wenry, Thera is kw raion to befigr that only twee 
years later Hrasil wae tearhed, There iat Milita oinarkable papi 
acript map, dated ALD. 148, drawn be Alen Bianoo, of Vernkee. On 
this mmp one bow for tee fire} tine tie rewnlt of the Portuguese diver 
otine ak far ae anpee View, bait dio aebdithom there ie dlrawoeat theedee of 
the inay, eoothwert from tint expe, in thd direetion of Prazil, w long 
arretoh of oanat line labeled “Anthentio tdand,” with w further peeription 
to the elfeet that i) streteles "1500 mille wetyarl” Antonta (al 
vate, in The Ditveoveries of the World.” puliished inthe aniddle of thn 
wixtecoth ooutury, saye that in A. Dh 4y a Portuguese ship wos corrind 
by a great tempest fur westward ontil an lelind wae diioovwred, fron 
Which ale was betaight hawk tr Portugal As Bianea’s ont A.D. 1448 
wes tale ty London, it lelikely that it represents information aberat thin 
vows Glitalmged io Psrtengnd, whiere Flan prolly culled on im weorvatyee 
fron Venice fo Rogland, The eenciesien to tar enw te thn Seanth 
Ameren woe fire een iin the tere wear bo whe Li CSssbennanbonts dst Loe Lbemtv tay 
levin boeenty beret, liw one of the Portigies: explonre lespatelind lw Prine 
Horry the Navigator. ba Hie dernseion of this pauper the authors (oc 
dlaiviene were clialhiiged by eeverl_ernthaned om tlie geval thal bs are 
fiment wie pinly conjettural, and that if much wdlscovery Tad Teun 
timo it would have boon known te Columba uml other groernplars rod 
Tlie: ila. 


MONOURAPHS OF THE NATIONAL GEOGRAPHIC SOCTETY 


The Board of Managers hae the pleasure of announeing that 
it his made irmngenents fir the publication of a series of science 
anuals on the pliysieal features of the United States, The 
perineal dhijert of the publiertion is to render neeessille to 
every pubtie soheul tn the United States, at a niniditinl pice, 
nooumite ond properly correlate! information upon the penir- 
raphy af our country, atid expressed in simple, untechimical 
lniwuige. Varin Himmbersof the Society have agitater| this 
question for some Hime past, aml resulted that iy last) June 
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President Hublwird onlled ns mreoting af certain enormplen: ta 
newt Majer JW. Powell and Professor W. Mo Davis of Harvard 
University and listen to their views apon this subject, — 

The teacher of geqpraphiy.in this country at the present tine 
hid great difficulty in fading infbtmation on’ thelr suliject, 
expocially compitolensive nomoiot Of their home. progmighy, 
outside of their text-book. A certain wmednt may be found 
bn reports of peslowient survers state nod national, and in scien: 
tifin journals, but they ore generally written in sach o technical 
style that little benefit can be derived irom them. 

From oa ¢tgeestion made by Professor Richard Lehmann at 

the second German Gengriphical Congress at Hallo in 18820 
central commission for the stiontitic geegraphie study of Ger- 
miny whe formed. Varinws publications have appeared ander 
the direction of this commission, including « guide to geopraphia 
etody and o bibliography of yeogripliic literatura, The tere 
imyiortanit of thelr resulta tire invlodod, however, in thy special 
rolomesy on jivestization of Gertian weogra pli y atl ethnology, 
now teaching seven voblimes.* 
Our Society will somewhat modify the German plan in that 
the monographa will be prepared more especially for the teachers 
af our pabtic schools. It is also the intention of introducing 
inh the series a large number of maps, diagrams and illistm- 
tions. Arrangements hare been consummated with the Amert- 
enn Book Company af New York to publish this series and to 
bring it to the attention of the school tumhers of thix eotioiry. 
The plan fivelves the propiration of tunterial for a pliyaio- 
gitphic diseription of the conotry by districts Tho following 
are some Of the subjects aod authors ‘proposed + 

The elements of physiogmply, by Major J, W. Powell, director 
of the Bureau of American 1 ithnology ; : The tidal marshes nod 
heaches of the Athintic coast, by N.S. Shaler, professor of geol- 
ogy, Harvard University; Niagara falls ond its history, by GK, 
Gilhert, United States Guological Survey; The New England hills, 
by WL Davis, professor of physical geuraphy, Harvard Univer 
sity; Thesouthern Appalichian ayatern, ley Radles Willis, United 
States Giolighul Survey; Mount Shasta, by JS, Diller, United 
States Creologival Survey; The Inke région of the northwest, hy 
Professor LA’. Russell, University of Michigin. 

Aseong other proposed sl lta ard the Miscatl plains of the Miz 


* Formehong en sur Souteehien Landes Volkaleunede. 
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aot, the Atlantic coastal plain, the Colorado canyon, the Great 
Visine, the high platewus of Tinh, the valley of California, and 
the extinet yolennies Of the West. 

If this project ix sucesetal, the iden is to extend the aoopa, In 
volving the isste of moriogtaphis of th) rolation of gengrplyy to 
other subjects, types of weather in different parts of the country, 
reitifall, the storme of the United States; the oconn, ineloding 
the tides andi current: of onr shores; the relation of soogea phic 
form and historical development: the relations of neournes, in- 
(ustries and) population, abe, 


IMPORTANT ANNOUNCEMENT (OMOPIRN EMG ESSAYS 


The subject of the Reany in competition for the Geld Medal 
and Gearayiic Certifeates of the Nariox An Grosranittc Sociery, 
for the your ISHS, will be the River Systems of the Unita Stites. 

The Geographic Gold Modal of the Natiisan Grograriie So 
enery. will be adirded to the lest eeaayiet of the entire country, 
whilv theseound essayist will receive o certificate of honorable 
mention. The bost essayist of each state will receive a cortifir 
cate of proficiency from the Society, 

1, Beoya, not exceeding 2000 worls in Ivigth, will be ire- 
ediverd) only from ancl public seliouls ee LEN Lheir dtibern- 
tion to compete ly May <1, LAK, 

2. Essays nist be entirely compoted by the student, who ninst 
certify on lioner that he has net rodelved aid foun LY Pere, 

&. The two best esanys from each school aliall lw passed on by 
n cormrmitter Of the NaTIONAL ClkbehArinie Socnery ln onder to 
silect the best eeny for cach stity aml for the Contod States, 

4. No. certifieate shall be awarded unless, in the opmion of 
the fadges, the eseay offered possesses sufficient merit to justily 
such award, 

fh; Essays MUST DE WHITTES HY THK ENT OF TITK ACHIOOL YEAT 
ty 1895, Ago ny SURMITTED Tene NATIONAL GHOGRAPHIG Si 
CTY sor LATHE ‘rian Tony 15, 15th, 

One af Hie most important aime ofthe Saris. Geokarare 
SucreTv is to etimulate and tinke wert jrietienl the study of 
geography, portionlorly with rforeneo to Amoriva. The Society 
therefore socks the codpiration of all ediventhonial worker in. 
(naling itf labor more efficient and general, To this erly zifts 

fl—Net, pia May, wad. VI, te 
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for medals and scholarships wre solicited, and identification with 
the Soviely by membership and personal effort is suggested, 

The Society alrauly comprises among its active workers io 
considerable nimber of geographic scientists, who hive riven 
liberally of their time and ‘efforts with n view of stimulating 
public interest in goourhphie cduvation. The Society i w work- 
ing one, and in its efforts ta oxercise an educational influence 
over the whole of the United States, feels justified in asking Wb- 
eral support from publlewpirited citizens. ‘Ihe Society numbers 
nearly eleven hundred members, and, hins active representatives 
in every state and territory, 

| Alb members are earnestly requested to take a special interest 

In this salject and to bring it to the attention of the school 
suporiitendonts and tuachers inthuir vicinity. Additional cir 
colurs tnay be obtained of the cormitiee ae viven below. 

Creneral A.W. Greely, United States Army, Dr ‘TC. Menden- 
hall, President Woresster Polytechnic Institute, and Professir 
W.B, Powell, Superintendent of Public Schools of the District 
of Columbia, constitute the committee charged with the award 
of the prizes for 1605, 


Tho Committee on Prizes alao desire ti nnnouties that fi done 
nection with the esenyesubmitted to the Society last your on the 
river systems of the Uniteil States that Misx Cora Cumbia, of the 
high sehoal at Chariton, Lown, received honorablesmention on 
the unanimous recommendation of the judges. 


LAWS OF TEMPERATURE CONTROL OF THE GEO- 
GRAPHIC JISTRIBUTION OF TERRESTRIAL 
ANIMALS ANT PLANTS* 


Axsuan Appuess ny Vick-l*neermest 
bk ¢, HART MERRIAM 


The tendency of animals and plants te multiply beyond the 
means of subsistenoe and toxpread over all available areas is well 
understood. What notorolists wish to know is not how-specice 
are dispersed, but how they are checked in theireffors to over- 
rth theearth, Geographic barriers ure mre, excopt in the cage 
of o¢eans, und sinee even these were formerly bridgud at the north, 
tiother cause mist besought, This has lien found in the group 
af phenomena commonly hidden wider the word climate, and 
nearly a.century age it was Khown by Humboldt that tempera- 
ture ls the most iniportant of thee climutic fietors. 

Inthe northern hemisphervaniniols and plants are dietribated 
iInotrenmn polar bolts orzenes, Lhe boundaries of which follow bines 
of equal temperature rather than parallels of Istitude. They 
conform in a. general wry, therefore, with the alevation of the 
land, sweaping northwanl over the lowlands and southward over 
the mountains. Between the pole ani the equatorthere are tlie 

primary belts—Horeal, Austral and Tropiedl—each of which may 
be eubdivided inte minor belta and arexs. In the United States 
the Boreal and Austral regions have each been aplit into three 
aucondary trinsoontinetinl gone. The Boral are iniown os the 
Arctic, Fiecdenton ond Cinediin: the Austen) a& the Transition, 
Upper Auer! and Lower Anetra, “The eobordinate farinad and 
floraa nent not be here considered. 

"The present obetract of the principal revulteof an investiguiion carried 
an tinder the Department of Agrinianey be here paublldhed by prermisicon 
ofthe Honoribly J; Sterting Motion, Secretary of Agriendturs, ‘The tem- 
erator duty have bern furnialed. by the Tiniited Stato Wemtlier Birrent, 
é lrmoch af the Deparineot of Agriouliave, A pencliotiey samnouiuece. 
Went Of resulta wie de by Lie anthor before the Milldsophioal Soctety 
af Waehington Muay 26, Sih. 
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The arca of overlapping of Boreal and Austral types de con- 
fined in most ports.af the eountry ta the narrow Transition zone, 
bit alotg the Pacific coast it reaches all the way from eouthern 

‘ulifornis to Piget aund. hid Pacific const stripy has always 
proved i stuinbling-block to stadiute of eoyenplie jatribution 
wf life in Anerina, but has new beeome the meins of verifying the 
fundimental laws governing this distrilnation, aa shown [ater 

Bot while the loandarie of the several cones rarely eoinoide 
with obaolute taechaniod! Larter arin fixed in the main by 
temperature, diferenoy of opittion prevails as to the parti daring 
which the tenperature exert tt restraining infiuenes, and ne 
formula for the expression of the temperature control has been 
heretofore (isnovered. None of the tompernture date computed 
and platted on maps ne isotherts are available in locating the 
exact boundaries of the zones, because these lantherne invariably 
ahow the temperoationd of arbiirary periods, arly us montis, 
aendone and yeate—periods whos begtining snd ‘ending haya 
rafvrence too particular thie of vear rather than a particular 
(igre or quantitv of heat Thos the tunperature Jor July, 
Which fs by fir the most important of those commonly shinen in 
igothorms; bear an ineanstant relation to the hottest part of the 
year, hy certain localities thy four hottest week=1may fall within 
the month of Joly, bait in other loowlities they cover the period 
from the-middle of Jane to the middle of uty; in-athers fram 
the middle of July to the middle of Anguet, and in others still 
from the early jrart of Angiet to oarly September, Sitmilarly, 
the jaothirns showiow the mean annaal temperature fail to don- 
form tu the boundaries af the life cones, wlthongh inthe far auth 
thoy may be ricarly eoincident, The niean sunjrier tompernture 
Is obviously inapplicable beens of the varyiny length of the 

-seaaon in differont loeulities, 

Several years ogo [endenvored to show that the distrilurtion 
of terrestrial animals and plants is poyurned by the temperntiony 
af the periiyl of growth and roprdgetive activity, not hw the 
lempermtire of the whole vear; bot how to measure the tem: 
pertunes conmeriel wae mot then worked ont, The period of 
growth aud reproduptive setivity iv of variable cliurutivn, weno 
jny te latitude, ssltited an livoul conditions of cach particular 
lodality, Tn the tropdes aavd a tow other ares it extunds over 
udarly the whole vear, while within the Arctic eirole und on the 
anmigith of hivh tiotititains [tis of loss than two months’ dura 
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tion [t ia evident, therefore, that while tn the tropa there 
may le aclose agreament hepween the mean anntial lem perature 
anc the Hfe gones, in the north the widest diserupuncy oxista 
letweonm ther 

Atone time T believed that the rient temnperbure of the wot 
period of reproductive aetivity in each locality was the tictor 
nowiedl:? bat such mexne are nioost impossible to obtain, and 
subsequent study has convinced me that ‘the real tompernture 
nontreal may hie better expressed by other dicta. 

For more than a century physiolagien! botunist= lave main- 
tained that the various events ii the lity of plants, ns leafing, 
flowering and maturing of frait, take place when the plant hie 
been oxpase! toa definite quamtite of hut, which yaantity 1s 
the sum total af the daily temperatures above minimum ne. 
komen) ti he necessary for finetionnl activity. § The teinincdn 
used Uy Bouwsingnnlt and ently livtaniste generilly wad the frees 
ity point (0? Cor 82° F), bot Marie-Davy ancl other reoent, 
writers buliove that 6° 0. or 44° F.f more correctly indicates the 
temperature of the awakéning of plant fife in epring. In-eithor 
caso the substanes of the theory in that the same stage of nogetntion 
ty eltnined in aay yoo inken the phat the mein ditty temperdtures 
reaches the acme palue, which value or total i cssent: jally fe annie 
for the came plant inall localities. "Thi im plies that the puerta 
noceasary forthe actomplishiment of a definite physiologien! wet, 
blossotninye for inwtawe, may be short.cr long, necording to local 
climate povulinrities, but the total qiantity of het mst ho the 


fume. The total amiinint of heat teeeseary to mlvance a plant 


ton gitin stage came ty be known as the physiotuginat comment of 
thot stage, Vinewer believed this law to be fallucious.and main- 
tring that the physiological constunt of poy purtinlar stage of 
yezetation was. net the mom tatabot heat aenuired that tite, bert 
the renin aie [ire SpRrtion | of this elitr to the eum total fur the entire 


season. ‘Thite Linsee's pliysiolesiva) constant iy the ratio of the 


aniaof the mea daily bem ypwraterres it the time when any pur- 
tie say heer aL tire af vewetation if Atialied to the sum tetal for the 


tse S, Aim, Fauna, Ned i September, Est, pp. Muy, Outs ule 
Preddentin! Adkins», Bidligical Sic; Waal... wal) i, April, Teed, pp. 
Ais, ltt. 

Ql leon werk on thie Hie aboot (ifienn yur ogee sutsil cont lowed at 
Intervie forcten voors Tefore cenvitnoed of The iniprmctiicnbilter. 

1 The exoct-equivalent-of f° (~ te 40.4 F. 
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year. This formula was haved on the belief that plints of the 
game species ving in different places arrive at the same phase 
of development hy utilizing the same proportion of the total heat 
Which they receive in the course of a season, 

Stndents of gedzraphic distribution may dismiss this phase of 
the inquiry a not pertinent to the problem in hand, for we ore 
conerned with the phystologial constant of the enecies itapff not 
of any alage or period inits life history. Put whatis the physio- 
logical constant of & speoies, and how eun it be measured? Ef 
it id true thidt the saine stage of verctation is attained tn differant 
year when the sum of the menn dnily temperatures reaches the 
= euliin: tt te obvious that the phumoliaicel cuit en aye of i Species 
wut he tie folel quati(y ef hee or mum of pasitive temipemitiire Pe- 
quired by thit aperies fo complete its cyote af dereligyment and vepie- 
duction. ‘The diffienlty in computing auch sums ie in fixing the 
end of the poriod ditring which tempernture exerts its influence 
Upon the oraniaat. lithe case of plants this can be done by 
dircet olieewation of 4 particular individual or crop, in con- 
nection with earefol theemometric naling covering the whole 
period of vegetative activity, nnd data of this sort have leon 
actually recorded by cettaln Kuropean planoldzists, bat Tam 
not award that an ablomp his been made to correlate the facts 
thie obtained with the boundarios of the life zones Sines, 
however; all forms of THfe are affected by temperature and it te 
manifestly impracticable to ascertain by direct observation the 
total quantity of heat necessary to. enolle the various sepictins ty 
miimmils, birds and reptiles to complete theoannunl evele of 
reprodnotion, antl since the areas inhabited ly definite assem- 
Wages of anitoals and plants have been found to be essentially 
Colneldent, it is evident that.a more goneralized formula is neces 
sary. If the computation oan be transferred! from the epoca bea 
the sone it inhiabite—if a cone constant oun ler aubstituterd for’ i 
species cviatiint—the proéblonn will be well rigs ailved. hia J 
have nttenpted todo, Iw confurmity with the mere cl” bay ta 
Nets, niin temperstare of 6°40, (48° FL) hat bebn w= 
sumed as maurking the inception of fhe period of pliysiclogical 
setivity in plants and of reproductive activity: in animals, The 
effovtive temperituns at dezrees of normal mean daily heat tn 
oxcess af this Mminknun have been added together for each 
station, beginning when the normal mean daily temperature 
nises higher than 6° C. in spring and.continuing uutil it falls to 
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the game poitit at the end of the season, The sume thus-ob- 
tained have been platted on a large scale map of the Unitud 
Stite,* and isotherme have leon ron which are found to con- 
form in a nest gratilving manaer to the nurthern boundaries of 
thesovern| lifo xotes, ns may beseon on comparing a reduced vopy 
of this map (see plate 12) with a ninp Of the life zones (sve plate 
Id). The latter, it may be obeerved, is identical save a few corre 
tions in minor dotailswith the third edition of niy Rio-geographie 
rapoft North America (prepared a year ago and published in the 
Annual Report of the Secretary of Agriculture for ES04).7 While 
the available date are not eo numersiia as might be desired, the 
atalion# in tnany instances being tov fier apart, still enough are 
at hia) te justify the belief that warmads and planty ane weatefeted 
in dorthaverrdl eter hutio ty Mie tabal yivarlity ef duet oberg Hee aan 
ani of gent anid woprodeetiin.| 

The imithorm indicating a suit total of 5,500° 0) (10,000* F.) 
coincides with the northern limit of distuibution of Treisition 
mie Eperies, ngreding In the main with the dividinw line be 
tween the two primary life regions of the northern hemi- 
aphorm—Anetril at Boreas). But in areas where extensive over. 
lapping of Austral and Boreal types occurs, as along the ‘Pacitio 
cute from saithern Califoriia narthward to Pinot sound, it will 
be oligcrvedl thatthe isotherm in Question. potiite, ae elsewhere, 
to the northern limit of Ausheal types aod laa ne relation whit- 
ever bo the southward limitof Dareal types, Tt is evident, 
thervfore, that the southwird rouge of Boreal species, and per- 
hopeaf others also, le reyulated by some couse other than the 
total quantity of heat. This cates was believed to be the mean 
fompemtore of the hottest part of the vear.§ for itis ressonalle 
to to euppose that Boreal species in ranging southward will on- 
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~ *Gannott’s “Nitsheel oon lor reaps! *ymbliched by the 0. 5. Goo 
logical Survey. 

1 The only changes worth mentioning are the lntrodietion of the Trop. 
fen! along the lower Colorady valloy, the extension of fhe Tropical were 
the poninaula of Florida, aud the extension of the Transition sloug the 
Pacific cum strizs, 

tin the cosn of certain eenaitive species another factor entore into the 
problem, namely, bing froate, for a few epecies wre cxcloded) byte osete- 
tenon of frosta from orias having a sulfloiiit total quantity. of heat fir 
thelr tema 

This was indicated by tein suniner lemperateres platied from time 
to tine during tho pmet fifteen yours, lot the length of the poriod was 
Hever nectlehadtorily nekertaainie 
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eounter, sooner or Inter a decree of bent they are unable to 
endure. The difficuity is in sscertnining the feagti af the period 
whose mean temporature avteas na barrier, It niust be short 
enough to be incluted within the hottest part of the somnuer in 
hizh worthern latitudes, and would naturally increase in length 
frot the merth southward. For experinental purposes, sme 
without altempting wineceseary refinement, the Hinde nor 
lomperature of the six hottest consecutive weeles of suminer was 
arbitrarily chosen ond platted on a large contour mip of the 
United Stites, os in the raae of the total yuantity of heat. On 
econ piring © fodue! copy of this imap (plate LS) with the satin 
ming (plate 14) it appears that the etherma confor to the 
emithern beunidaries of the Boreal, Transition and Upper Avs 
tral life sones, and thot the totherm of 18° C (44 F.) agrees 
almost precisely with, the youthern. ‘boundary of the Boren! re- 
tion, The coincidence i is indeed so close as to justify the belief 
thit teniniele rene plants are rhatricted tn eouthimnrnd dinttifaiticg tog 
the wren teaperattcrn of a lirtel period colar ey the dueattead pret af the 
Wer, 

I the igutherm of 18° 0, (64° 4 PF.) for the eix luttest consent 
tive weeks (seo plate 1) leeomparod) with that ef 6,400" C_ C1000 
F.), showing the stin of positive tem puratinnes (een plate 12), it will 
bo obaorved that the twonre caindident in the main exeopit in a 
few loentities. The principal discrepuney is- along the Pucitio 
cost from Puget sennd to southern California. In this strip 
maps T2and |a not only fail to ngree, but are fundamentally lit- 
ferent, ehowing that no constant relation existe hetween the mean 
temperature af the six hottest conscentiye weeks and the total 
of lieat for the season. ‘The mean totiperature Of the hottest 
partaf the yeur from about latitude 25° northward slong the 
conat is traly bureal, being as low as the mean uf the eorresyond- 
ing perked in northern Maine and other pointe well within the 
Borenl zone. The mean of the six conserutive hottest weeks at 
several potnta-on the coast of Callfortiin ina follows: At Eurcka, 
oon Humboldt-bay, 0. 6" Fe * af San Pranetecn, 15°40. 
(G0? Fibs wt Montorey and Ventura, 174 C. (6d°5 Ft Strmnge 





* Tn the filiywing monn tomperutines, fractionezineller Kian onavhult iL 
digren are irre. 

tfanta Harhwre, between Monterey and Ventum, has o slightly Ligher 
meno (60), which i¢oxplaimed by ite ettemtion on o how) coerriw constal 
qelaiy Gasetne thie senthi, with ringer af cecriminins Initiated ys cn t thre 
north. 


a 
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a4 it mes seem, San Princo has a ower normed mean ten- 
permture duriny the hottest part of the yearthan Eastport, Maine, 
the mean ot Knstopart belie 16°C. (G1? FL). On the other hand, 
the dtm of pusitive temperatures (the normal mean daily tens- 
ponitured above GC.) at San Prainclse i more than DOQoo 
Falirenheit higher than at Bastport, bein) 1200" C. (20,4607 F.) 
nt the former and oniy 5470" 0. (880° F.) atthe latter locality. 
At no point in the Pacific const strip is thasum of tho positive 
temperatures known to fall, below T.G80" ( (18,600° F,), and Ht 
reaches BAW C. r14sie Fj .at Tatoosh j4land, off cape Flat 
Wry) the axteeme northwestern point of the Unitel States. F ven 
at cape Mlattery, therefire, the total of oat foy the eenson is 
On? (! (F00° F.) greater than at Eastport, Maine, though the 
latter da the more suuthern locality and has the higher mean 
SLI er Lenn portire. 

The cata at hand forthe Puciie const trip are atopily sail 
cient to demonstrate two importint feta: (1) that the beara yr 
ture of the summer season, the hottest part of the year, is:yhe- 
nomonally low for the latitude and altitude—eo low, indie, 1th 
to etiahle Foroal types to push south to tatitade 45°; (2) that 
the total quantity of heat (thesutn of the positive teins ratarns} 
for the entine seumon i phrenomenelly high for the lititude—eo 
high, indeed, veto eoalile Austral types to push north to ) Paget 
sound, The tutal of hot is evengreater at Pages wound than at 
Philicdelphia, Pittsbure, Cleveland, Indianapolis, Keokink, or 
Onrithw, thouvh five hindi! miles north of the lotitude af ibis 
place Lo ather words. the team temperature of the hottest 
part of the year is-aniticienth: low for Eoreal apovies, while the 
tatal quantity of heat is soiieiently great for Austral Spies. 

it is evident, therefore, that the principal olimatio fixetors that 
perinit Boreal and Austral types to live together along the Is- 
chile east dure a fant aeememer be mperatirre crmfitned with a high wom 
fatatoPieat. “Phebe tn perstitte | ix ramiarkably equnble throughentt 
the yout: ih never rigs Wlaghy for any lonethe wf time, suru killing 
frogt4 wre rare. 

The stuly of the ieconipanving mops was the mena of loud: 
Ink 110, flirt, ba the wplonation of the nna cistribution af 
species on the Paetic const whore fara distance of more than o 
thousand miles n. curious intonuingting of northerd and southorn 
forms oeciiy ; and, wound, to whet 1 naw conenive to be the trie 
theory of the temperature control of the geographic disteilution 
Of 2preies. 

BW. erm. iam, were. WT, Buen. 
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The fandariental laws here doveloped, phrased forthe northern 
hemisphere, may be briefly formulated as follows : 

(1) The sortiweord distriiation of animale and plots ie ie 
termined by the total quantity of tort—the moan of the affertero 
Rom Mren! ny ree, 

(2) The eoitfanerd distribition af Boreal, Tremaition sma, anal 
Upper Austral specios is dedernataeal dy the mmevire deanperetiore af the 
Nittest pont af the err, 


Zos Teurniarins : 


Boreal Zone —The distinotive temperatures of the thires Bornnl 
gone ( Arctie, Hadsonianandl¢ ‘wnaitian) are nil: prsitivel y known, 
hut ithe southern tint of thy Roreal asa whole idmarked by the 
artherm of 187 CL (04° 4 PL) for the six hottest conmeoutive weeks 
of miminer, It seeie probable, from the few data arvnilable, 
that the Tinithig tom puritare of Lhe suither boundaries af the 
Hiudsonian and Acetic soieeare respicotively 14°. (472 F,) and 
10°... (00" F.) for the some pericil. 

Trait Zone species require o total quantity of heat of at 
loa G.G00P 6. CIO Fi, but eanmnot encore om sna tern 
pemture the moan of which for the six hottest consecutive weeks 
exeemly 22°00 (715.0 F), Thenarthern boundary of the Transi- 
tion sone, therfore, is marked ly the isotherm: showing a. Sint 
af normal positive ter pertures of 5500" (. ClO.000° BO, while 
its donthern bounilary is egineident with the iotherny af 2000 


16 FD for the «ix hottest consecutive weeks, 


Caper Anatrnl apc rayttite ‘a total ytuunticy of heat of at 
leet Bh CLT O00" Bi, bit ap pirently caniiot erliare a sup 
rier here are the moan of which for the «ix hottest oceswor- 
tive wep exverds 26°C. (73°87), The northern biundary of 
the Upper Austral sone, therefore, 9 marked hy the isothorin 


showite am sin of normal positive tdnporatures of 6.4K f° 


C500" By) whilt ite southern boutidary agrees very ilvaite 
with the iuthern af 20°C. (7858 Fh Wr thie six hottest ooneou- 
tive wocks. 

Lower Austral species require a total quantity af beth fat 
Toni 10,000" €. (18,000? FP), The nottherti boundary of the 
Lower Austral sone, thorofore, is miorked by the isotherm 4 alowing 
ati Of ormual puastti yo bon perutares of! 1,000" CL fis.000e FF. 
A formula expressing the temperituneeontrol of ite southern 
boundary hae not yet been foun, 
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Tropied apocies require a total quantity of liowt of at lows 
14,4007 'C) (26,000" F.); and, since the Tropical Life region te 1 
broad eptnitorial belt, it le probable that both ite terthern am 
acter benndarie aro marked by the otherm showing asim 
of normal positive temperate: of M400 O. (26.000 F). 

An intersting fact respecting the relative values of the zores 
ie broneht ont ley the isotherms showing the total quantity of 
heat necessary for cach, It appoare-that the ‘Transition ani 
Uppor Austral sons are not of «qual value, but that together 
ily are the exact eyuir tent of the larwer Austral aot, 
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" Fetlooatiod Freacrs Vpedctblede nak betas, 

‘Tho ‘Transition soon eompries three principal ealvtivisions san onet- 
erm or Allefhenian hombll ana, @ weeterm arid orea, ond a Pocitle equst 
Hota] ere. a 

“The Upper Ansint enim catipriess tere principal anthliviaione: mt 
emlete Orne tie re gel a Wiehe oe pyar Seiten eure, 

‘The Lower Austral one cornpriees two prinnipal eubdiviakine: an 
dhe or Aneteurlpariin arcaaeel a wertern er Lewer Sour Wea, 

The Filironlelt eyuivalodte of Comtignide sti ton poratitim ane atateed 
rom nornbers to owed smal) figaroa of nyuivonl vada, 


SRooNpARY CAteHe ARFROTING DieriRuTiON, 

Tt fs not the purpose of the present esaay to chive the secon 
ary eatdes affecting dictriimtion, Atthe exme time it aeons 
disirmmble to contrast for a nuainent the [iflaenes of lianusidlite, 
Which is by far the nest potent of the escondiry couses, with 
that of tompwratire, which hax been shown to Te the primary 
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Hontrolling aause  Himidity governs details of distribation 
Of nomerond apocies of plints, reptiles and birds, and of a few 
apecics OF miininals, within the sever] tuaipurture sdtiex, 
Thus the palinetta, the rroen chameleon, the chuck-wille wid ny 
aid the ricetield mouse inhabit humid porte of the Lawer Aus 
tral gon (the Atstroriparian oron), while the theseiite, the 
looped lard, the stckle-hillid thrasbens vn the fourt-tood law. 

mano mth tint their homes i arid ports of the dane sone (the 
Lower Sonoran ares.) 

That bominity i¢ less potent than Hemiperniinne as a contrall- 
ing factor in distribution may be shown in several ways. ‘The 
numerical evidenor To have fiven on a previous ocuasion.* 
Equally convinelng is the circumstance that trany genera 1 
atrieted to partioular conditions of ten preratiine mine cut pletely 
weross the eonfinent, iralvan doit nage alike the humid and arid sail 
divisions of thelr respective rones; Iiit no gens restricted th 
juurtinular conditions af humidity tates nerth oid sonth morose 
the severil temperature votes 

Humidity and other secondary coaes dotormine the presenes 
or absenow of partiqular epecies tn peerbietilor Localities weit 
their appropriate zones, bot temperature prodetermines thie pase 

sibilities of distribution; it fixes the limite beyond which spocies 
cinnot pres; it define broad transcontinental belts within whieh 
certain forms may thrive if ather conditions permit, but ontalde 
M which they cannot exivt, lw the Olen conditions ooyer sa 
favorable, 

Bariasarion of Mare 

The tenporitace tinge show the beothermea that eoofarin Lis’ thie Lsoaryp 
Haries of the life cones aod the toto whieh they are lmeed. Ths mete 
elrow the sotiial persithine orf Lhe temnpueratinee test fron, 

Fn tony 12, showing the distribution of the aim of effective tensperi. 
‘Hitme, he neat here ein with Tie rertlyenrs. heedicrien ut tha litte 
otis (ett Livan cefe suppe 14) ce fl foape s The tert hieernn at 14a Cees - 
forte will the northern betrndaryof the Tropieals of LOO C1. with 
that the Lewer Agel; Ao" OL with that ef the Cpper Austral sun 
Ot 2 with tlmat af the Transition. 

In nip 1S, ehowles the era) ean fen pein of Ue ax hotbest 
cinberttivie Weeks, the leathivenms evniform with the sonthern toenndlaries 
OF ie life mont (ae shoten (in mop 14) ae follows: The leotherin af Fs 
©. with the santhern boundary of the Boreal; of 22°C. with the muith- 
ern boatibiry of the Trondthon, aml A" ¢, with Lies eriithern. bonny 
Of the piper Acesteul, 
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